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Aerial View of Varian Associates, Palo Alto, California—Dotted Areas Indicate Administration Buildings Now Under Construction 


Aerial View of Bomac Laboratories, Inc., Beverly, Massachusetts—Showing Location and Construction of New Research Facilities 








Varian Associates 


In the twelve short years since its founding, Varian 
Associates has grown from a small research firm employing 
six persons to an international corporation with more than 
3,500 employees. The company reported total sales in 1960 of 
more than $46,000,000 and has total assets of $43,000,000. 

The original 1,200-square-foot building that housed 
Varian Associates in 1948 has been replaced by a complex 
of buildings totaling 840,000 square feet at the Palo Alto 
headquarters and subsidiary plants in California, Massachu- 
setts, New Jersey, Kentucky, Canada and Switzerland. 

Varian Associates produces a broad line of products, 
most of which represent significant advances in electronic 
technology. These products find applications in a wide num- 
ber of fields, such as communications, both military and com- 
mercial; navigation and control of aircraft; advanced defense 
systems including early warning radars and missile guidance, 
detection, and ranging: research in the fields of chemistry, 
physics, biochemistry and medicine; magnetic detection for 
geophysical and scientific applications; control of industrial 
processes; and high vacuum pumping. 

To maintain leadership in the microwave field, Varian 
Associates employs a staff of more than 400 outstanding 
engineers and research scientists working on new product 
development, product applications and basic research. This 
emphasis on research keeps Varian Associates pre-eminent 
in its chosen fields of effort. 
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BOMAC LABORATORIES, INC., BEVERLY, MASS. 


VARIAN A.G., ZUG, SWITZERLAND 





VARIAN ASSOCIATES OF CANADA, LTD. 
GEORGETOWN, ONTARIO, CANADA 


S.F-D LABORATORIES, INC., UNION, N.J. 





SEMICON ASSOCIATES, INC. 





In January 1959, Bomac Laboratories, world's largest 
producer of pulsed radar tubes, combined operations with Var- 
ian Ássociates in a move that has materially strengthened both 
companies. Production facilities are now available at two geo- 
graphically separated plant sites; engineering talent and know- 
how has been pooled: and the two companies are now active 


_ in making all three of the major microwave tube types: klys- 


trons, magnetrons and wave tubes. Bomac's product line has 
grown to include a broad group of microwave products includ- 
ing TR, ATR, and PreTR tubes, magnetrons, klystrons, wave 
tubes, silicon diodes and duplexers. 


Founded in 1954 as an engineering laboratory for develop- 
ment of small tubes for Canadian military requirements, Varian 
Associates of Canada has continuously broadened its opera- 
tions. Activities have been expanded to include production of 
small klystrons for doppler navigators, missiles, fire control 
and microwave relay systems, high power klystrons for long- 
range communication systems and missile range instrumenta- 
tion, TR tubes and graphic recorders. 


Broad diversification of product lines and entry into new 
fields in electronics were prime considerations in organizing 
S-F-D Laboratories, Inc., a basic research and development sub- 
sidiary located in Union, N.J. A trio of prominent scientists, 
each renowned in his own field, heads S-F-D Laboratories. 
Research activities at S-F-D center on development of new 
crossed field devices, including high power amplifiers and 
coaxial magnetrons, as well as parametric amplifiers and travel- 
ing wave tubes. 


Negotiations were completed in June 1960 for Varian's 
acquisition of Semicon Associates, Inc., which consists of two 
companies, Semicon of Kentucky, Inc., located at Lexington. 
and Semicon of California, Inc., at Watsonville. The company 
is of special interest to Varian because of its strong position 
in the field of dispenser cathodes which are of increasing im- 
portance to microwave technology. Semicon is also one of the 
nation’s outstanding fabricators of tungsten and other high 
temperature metals and ceramics and is active in research and 
development of components for thermionic generators of elec- 
tricity. 


To facilitate Varian Associates’ participation in expanding 
markets abroad, a new subsidiary has been formed in Switzer- 
land. The new company, Varian A.G., has its main offices at 
Zug, with a research and applications laboratory at Zurich. In 
addition to performing the functions of marketing and technical 
servicing of Varian products in the European area, Varian A.G. 
will carry out significant research and development work pro- 
viding important cross fertilization of ideas between American 
and foreign scientists and engineers. 
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REFLE X 


REFLEX KLYSTRON OSCILLATORS 


The primary applications for reflex klystrons are 
in receiver local oscillators, low power transmitters. 
signal generators and laboratory test equipment, gen- 
erally requiring tubes of different designs. There are 
tubes listed in this catalog specifically designed for 
these varied applications. 


The VA-244. VA-225, VA-220. VA-221 and VA- 


222 series are intended for Microwave Relay Systems 
operating in the 5.8 to 8.5 kMc bands either as the 
transmitter or local oscillator tubes. These tubes utilize 
the external tuning cavity design. Excellent frequency 
stability and long life are characteristic of this type of 
design, an obvious advantage in unattended fixed in- 
stallations. 

For many modern weapon systems extreme fre- 
quency stability is required under severe environmental 
conditions, Varian Associates has designed a series 
of rugged tubes ideally suited for missile, airborne 
radar and similar applications. Such tubes as the 
VA-201B. VA-210B. VA-217C. VA-94. VA-97 and VA- 
203B are typical modern highly reliable reflex oscilla- 
tors. These tubes all utilize the integral external tuning 
cavity design. Such tubes are an order of magnitude 
better from the standpoint of vibration and shock than 
grid gap tuned tubes. These tubes are intended pri- 
marily as local oscillators. 

Reflex klystrons have found another important use 
as the pump tube for parametric amplifiers. Reflex 
klystrons such as the VA-239 and VA-240 provide the 
required amounts of pump power for parametric ampli- 
fiers requiring pump frequencies as high as 35 kMc. 

In many systems a driver tube is required for use 


with a multi-cavity amplifier. For ease of adjustment, it 
is simpler to trim the reflex driver tube to the exact 
frequency of the amplifier rather than trim the ampli- 
fier to a fixed drive frequency. For such semi-fixed 
frequency low power applications a new class of tube, 
designated as “trimmable fixed frequency.” has been 
designed. Such tubes as the VA-242, VA-246 and VA- 
249 are exceptionally rugged and ideally suited to 
missile. airborne radar and doppler navigation appli- 
cations. Primarily for fixed frequency operations. they 
can be trimmed +50 Mc about their nominal center 
frequency. ; 

The X-13, X-26, V-55 and V-58 are reflex oscilla- 
tors that will deliver several hundred milliwatts of rf 
power. These tubes utilize grid gap tuning and are in- 
tended primarily for low power transmitters in micro- 
wave relay or similar applications and for laboratory 
use. 


CUSTOM TUBES 


Varian Associates manufactures many special 
tubes designed for a particular application. These “cus- 
tom” tubes are not listed in this catalog. In addition, 
there are many tubes now in production which are 
classified for security reasons. Information on classi- 
fied tubes can be made available to qualified customers 
upon receipt of proper authorization. In the event you 
do not find a suitable tube listed in this catalog, we 
suggest that you contact us since a suitable tube may 
be in existence. If a suitable tube does not exist, Varian 
Associates is prepared to modify an existing tube or 
develop a new tube for your specific application. 




















KLYSTRONS 








C-BAND OSCILLATOR 


VA-220J 





4.9 to 5.2 kM« 


® For Transmitter Service 
# Exceptional Frequency 


Stability 


Same as VA-220B-G, but uses rectangular CMR-187 flange. 
VA-1121 adapter available to convert to round UG-1494/U 


flange. 

CHARACTERISTICS: 

PCY RT a 4.9 52 
Min. Avg. Mir. Ava. 

Power Output... sas . &0 372 400 1000 

Beam Voltage.............—— es —  ]50 — 750 

Beam Current... — — 70 — 71 

Reflector Voltage... —250 —305 — —370 

Bandwidth —— oL SL asseecererteriens 21 35 21 33 


kMc 


Vdc 
mAdc 
Vdc Mi 
Me 








VA-221H 


25 to 5.56 kMc 


ry 
). de 


* Exceptional Frequency Stability 
* Negligible Microphonies 

* Single Shaft Tuner 
* Small Flange for 


Miniaturized Equipment 


® Precisely Controlled 


Reflector Voltage 


* Negligible Altitude Coefficient 


This reflex klystron oscillator is unsurpassed for local oscil- | 
lator use in Weather Radar Systems. Satisfactory operation can 


be obtained at a resonator voltage as low as 250 volts. The VA- | 
221H will start oscillating at —50?C as readily as at room 


temperature and will withstand vibration up to 40 G. RF 
output mates with rectangular CMR-159 flange. 


CHARACTERISTICS; 


frequsnc a emm — 5.25 
Min. 
Power Output... ecc 20 
Beam Voltage... sss = — 
Beam Current... eee s sh sss — 
Reflector Voltage... LO 430 
Banche efl... rese pterea 2 25 


The Above Products Are 


5.56 
Avg. Min. Avg. 
40 20 48 
250 — 250 
19 — 20 
-- — —155 
33 25 35 
Manufactured 


kMc 


mw 
Vdc 
mAdc 
Vdc 
Mc 


by Varian 


C-BAND OSCILLATORS 


VA-244A 
5.8 to 6.6 k Me 


VA-244B 
6.5 to 7.3 kMc 





VA-244C 
1.1 to 7.9 kMe 





# Wide Tuning Range * Easily Tuned * Reliable 


The VA-244 reflex klystrons are conduction cooled, long 
life, stable, low distortion tubes for microwave relay applica- 
tions. Each tube type provides a wide tuning range together 
with an average power output of 1 watt for transmitters. As 
local oscillators, these tubes operate at reduced voltages with 
an average power output of 50 milliwatts. The VA-244 tubes are 
ideal for use in new equipments in the common carrier band. 


CHARACTERISTICS, VA-244B: 


Frequency — 5.5 TA kMc 
Min. Avg. Min. Avg. 
Power Qutput. aage 700 1000 700 1100 mW 
Beam Voltage... mnn e — KÒ — 1790 Vide 
Beam Current... —— n — 78 — 78 mAde 
Reflector Voltage... —275 —2390 — —440 Vde 
Bandwidtf LLL 30 40 30 50 Me 
Power Output... —— ka 25 50 25 50 mW 
Beam Voltage —— — 300 — 300 Vdc 
Beam Current. — — 20 — 20 måde 
Reflector Voltaqe.. dine IO = Ts = -—190 Vde 
Bandwidth a 25 30 25 30 Mc 


Associates . . . . . . « . . Palo Alto, California 
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VA-221A-G, K 
5.660 to 7.850 kMe 


VA-220A-G, Z 
0,925 to 8.100 kMc 


9 Excellent Reliability 

Long Life 

Controlled Characteristics 
Low Noise 

Rapid Warmup 

Single Screw Tuner 





The VA-220 and VA-221 series of reflex klystrons were 
developed primarily for local oscillator or low power transmitter 
operation in microwave relay systems. The VA-220 series pro- 
vides approximately 1 watt of power for transmitters, The 
VA-221 series provides approximately 30 milliwatts for local 
oscillator application. The integral external cavity design in- 
sures excellent stability and is accurately tuned by a single 
screw tuner. 


CHARACTERISTICS, VA-221C*: 


FNE Ye bik aet Enim 6.955 7.255 kMe 
Min. Avg. Min. Ava. 

Power Output" —— 25 36 25 39 mW 

Beam Voltage... — — 300 — 30 Vde 

Beam Gurrent..........— — — 23 — 22 mAdc 

Reflector Voltage... —75  —86 — —i11 Vdc 

tan A esi kk 25 33 25 33 Me 


*Similar characteristics for other tubes in the VA-221 series. 
**VA-221A has a minimum power output of 20 mW. 


CHARACTERISTICS, VA-220C: 


Fre quen c tta 6.875 7.125 kMe 
Min. Avg. Min. Avg. 

Power Output... eee 700 950 700 1050 mW 

Beam Voltage... ..— — — 750 — 750 Vde 

Bear Current... ees — 72 — 71 mAdc 

Reflector Voltage... cs —250 —325 . —250 —370 Yde 

Band EA 28 40 28 40 Me 


The minimum characteristics are the same for all tubes in the VA-220B to 
VA-220G group. 

The minimum characteristics far the VA-220A are the same excep! band- 
width minimum is 25 Mc. 

The minimum characteristics for the VA-220Z are the same except bond- 


REFLEX 


C-BAND OSCILLATOR 





VA-222A-G, Z 
5.925 to 8.100 k Me 


# For Microwave Relay 
Transmitters 
® Conduction Cooled 





Identical electrically to the VA-220 A-G, and 7 series of 
klystrons. Miniature rectangular output flange mates with 
—— flange. Conduction cooling eliminates need for 

ower. 


VA-225A 
7.5 to 8.5 kMe 


VA-225B 
7.0to 8.0 kMe 


VA-225C 
7.0 to 8,0 kMe 





® Conduction Cooled 


The VA-225 klystrons are designed for use in line-of-sight 
relay communication systems in the Government band (7.125 to 
8.500 kMc). Depending on resonator voltage used, these ver- 
satile tubes will provide either 1 watt or 100 milliwatts output 
in transmitters, or 30 milliwatts for local oscillator receiver 
service. Conduction cooling eliminates the need for a blower. 
The VA-225A and VA-225B mate with the UG-51/U flange. The 
VA-225C mates with the CMR-137 flange. 


CHARACTERISTICS, VÀ-225A; 





Freg — Rr 75 8.5 kM 
width minimum is 21 Me and power output minimum is 500 mW, E E Min. Avg. Min. Avg. 4 

Power Outpul. 700 1450 300 1000 mW 
MECHANICAL TUNING RANGE: acum a E A 

Reflector Voltage... 0 ——265.— —1250 —400 Yde 
VA-2RIK.......... 5.860 - 6.160 — kMe VA-220F.......... 5,925 - 4.225  kMc Bandwidth... manna 25 5 2 37 Me 
VA-Z21F.......... 5.985 - 6,285 kMe VA-220E...... 5.125 - 6.425. kMe Power Output... na 100 375 100 285 mW 
VA-221G 6.505 - 6.705 — kMc VA-220G.......... 5.425 - 8,575 kMc Benni Volga. — — — 500 — b Vde 
VA-Z21E........... 6.285 - 6,585 — kMc VA-220D.......... 6.575 - 6,875  kMc Beam Current... —— a5 40 = 39  mAdc 
VA-Z21D............ 6.705 -7.005 kMc VA-20C........... $.875-- 7.125 kMc Reflector Voltage —125 —150  —125 —245 Vdc 
VA-ZZ1C........... 6,955 - 7.255 kMc VA-220B. — 4.9125 -7.425  kMc Rasdwidilik —— N 25 56 25 35 Me 
VA-221B.......... 7.255 - 7,555. kMc VA-220A.......... 7.425-7.750 kMc 
VÀ-221A ..... 7.550 - 7.850 kMc VÀA-2202....... 7.750- 8.100 kMc Power Output. 20 45 20 40 mW 

Beam Voltage ——— — 20 — 30  Vdc | 
The VA-220 klystrons are recommended replacements for the X-25 klys- Beam Current... — — — 19 — 18 made 
trons. In equipment where the effective resonator position is important, Reflector Voltage... ——— C5 750 —50 —105 Vide 
the VA-1120 adapter should be used, GAIN EN ki rite ine enn 20 46 20 28 Me 


The Above Products Are Manufactured by Varian Associates ..... .. . . Palo Alto, California 
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X-BAND OSCILLATOR 


KLYSTRONS 


X-BAND OSCILLATOR 


X-13 
8.1 to 12.4 kMc 


X-13B 
1.5 to 11.0 kMc 


® Wide Frequency Range 
è High Power Output 


These micrometer tuned 
reflex klystron oscillators have 
high power output over a 
wide frequency range and are 
particularly designed for use 
as bench oscillators. They are 
also ideal for signal generator and antenna measurement use. 





CHARACTERISTICS, X-13: 


8.1 12.4 kMc 
Min. Avg. Min. Avq. 

Power Output, optimum.............. 100 180 100 230 mW 

AMAO. e tea aatanen — 50 — 500  Vdc 

NOU Da A ee 30 55 30 54 mAdc 

Reflector Voltage... s. — —285 — —350 Vdc 

Bandwidbth.................. .....- — 60 — 45 Mc 


This tube is also manufactured by Varian Associates of Canada, Ltd. 


VA-201B 
8.5 to 9.6 kMc 


* Extra Rugged Construction 
e Negligible Microphonics, 
Low Temperature Coefficient 
è Adaptable to Motor Tuning 
è Fast Warmup 





The VA-201B is a rugged, reflex klystron for local oscilla- 
tor service in beacon and airborne radar applications. The tube 
has excellent frequency stability and low noise characteristics 
under severe shock, vibration and temperature cycling condi- 
tions, making high altitude operation very reliable. 


CHARACTERISTICS: 


Frequency... — — 8.5 9.5 kMc 
Min. Ava. Min. Avg. 
e TEN 40 46 40 & | mw 
Beam Voltage... ss. — 30 — 300 Vdc 
Beam Currdni — sees E 38 — 38 | mAdc 
Reflector Voltage... —80 —105 —130 —160 Vde 
Bandwittit — — —— kesasu ip 20 40 20 46 | Mc 


The Above Products Are Manufactured by Varian 








VA-203B/6975 
8.5 to 9.6 kMc 


* Reliable Performance 

* Very Stoble 

* Controlled Reflector Voltage 
e Single Screw Tuning 

* Low Cos! 





Frequency stability and reliability in airborne environ- 
ments are the key to the widespread acceptance of the VA- 
203B. The VA-203B has long life and features excellent sta- 
bility with variations in resonator and heater voltages. Spurious 
oscillations are suppressed well below interference levels and 
the reflector voltage mode is free from discontinuities. Close 
manufacturing tolerances in the VA-203B result in narrow rc- 
flector voltage limits simplifying AFC design. 


CHARACTERISTICS: 


ANA 8.5 i 9.6 kMe 
Min. Avg. Min. Avg. 

Power Output..................... Sed 20 30 20 32 mW 

A tilium — 300 — 30 Vde 

bead ‘Goren. OL i e 29 — 30 mAdc 

Reflector Voltage... 93 —95  —140 —145 Vde 


Bandwidth. AN ti 30 39 30 43 Mc 


VA-10114 and VA-1011B, molded silicone rubber con- 
nectors, are available for the VA-203B, see page 57. 
This tube is also manufactured by Varian Associates of Canada, Ltd. 


X-BAND OSCILLATOR 





VA-217C 
8.5 to 9.6 kMc 


Low Voltage Operation 

Most Rugged Tunable X-Bond 
Oscillator Available 

® Excellent Frequency Stability 

* Very Low Noise 

* Long Life Tuner 

* All Ceramic Seals 

è Conduction Cooled 





The tube was designed specifically for missile use, and 
will perform under the most severe environments. The excellent 
frequency stability and very low noise under extreme en- 
vironmental conditions make this tube well suited for beacon 
und all types of airborne applications. The long life tuner is 
ideally suited for servo-drive use. 


CHARACTERISTICS: 


FAAUE eene ttti bdetes 8.5 9.5 kMc 
Min. Avg. Min. Avg. 

Power Output dd ea 20 30 20 35 mW 

Beam Voltage... . n — 250 — 25 Vdc 

Baam Current isadata — 21 — 21 mAdc 

Reflector Voltage... —5  —50 —80  —85 Vdc 

Bandwidth... A 50 49 40 50 Mc 


Associates . . . . . . . . + Palo Alto, California 
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X-BAND OSCILLATOR 


VA-242 Series 
8.5 to 11.0 kMe 


* Extremely Rugged 
* Trimmable — 50 Mc 


The VA-242 is an ex- 
tremely rugged reflex klys- 
tron. Although basically a 
fixed-tuned tube, it can be 
readily trimmed to any exact required frequency within the 
+50 Me trimmable tuning range provided. It is especially rec- 
ommended for airborne applications under severe conditions of 
vibration and humidity and is an excellent choice for STALO 
and parametric pump applications. Tubes are available at any 
required frequency between 8.5 and 11.0 kMc. 





CHARACTERISTICS: 


Min. Avg. 
PRG COUPEE aie a np paca tmn kk e A 500 725 mW 
A ta da b oz — 500 — Vdc 
Beam Current .............. A II 45 55 mAde 
Rellector Voltage... T —270 —315 Vde 


This tube is — — — by Varian Aoii of Canada, Ltd. 





REFLE X 


X-BAND OSCILLATOR 


VA-232 
9.2 to 10,0 kMe 


This reflex klystron was 
built — for an ex- 
ceptionally high degree of 
stability under severe en- 
vironmental conditions. The 
tube features unexcelled tem- 
perature, warm-up, and vi- 
brational stability with less 
than 200 kc frequency de- 
viation at 30 G's of vibration. The new Varian long life tuner 
—10,000 cycles minimum—makes this tube ideal for servo- 
tuned systems as well as all missile and airborne applications. 





CHARACTERISTICS: 


FEE A LLorem ——— S 9.2 10.0 kMc 
Min. Avg Min. Avq. 

Power Output. enen 155 225 55 225 mW 

Beam VYoltage....... dis — 350 — 35 Ydc 

Beam Current... e — 39 -— 33 mAde 

Reflector Voltage... —200 —220 — —20 Vdc 

Bandwidfth.....—.........-.. pea ipsc EE Em 30 37 30 35 Mc 





X-BAND OSCILLATOR 


VA-249 
8.5 to 11.0 kMe 


* long Life 
* Trimmable 3-50 Mc 





The VA-249 is a rug- 
ged, long-life, trimmable re- 
flex klystron. Although bas- | 
ically a fixed-tuned tube. 
it can be readily trimmed to any exact required frequency 
within the +50 Mc trimmable tuning range provided. The 
VA-249 is especially well suited for applications where long 
unattended service and excellent reliability are important, such 
as railroad and police doppler radar systems. Tubes are avail- 
able at any required frequency between 8.5 and 11.0 kMe. 


CHARACTERISTICS: 


Min. Avg. 
Power Output. a T NN sud: 70 80 mW 
Beam Voltage... 5 m — 300 Vdc 
Beam Current... kk kis — 30 made 
Reflector Voltage — . —300 —1320 Vdc 


The Above Products Are Manufactured by Varian 


X-BAND OSCILLATOR 


VA-210B 
9,6 to 10.8 kMc 


* Mos! Rugged Tunable X-Band 
Oscillator Available 

* Excellent Frequency Stability 

* Very Low Noise 

* Long Life Tuner 

a All Ceramic Seals 





This tube was designed specifically for missile use and will 
perform under the most severe environments. The excellent fre- 
quency stability and very low noise under extreme environ- 
mental conditions make this tube well suited for beacon and all 
types of airborne applications. The long life tuner is ideally 
suited for servo-drive. 


CHARACTERISTICS: 


Fredqueney. series — 9.6 10.8 kMc 
Min. Avg. . Min. Avg. 

Power Quipul....... ecdesia 30 32 30 4 mW 

Beam Voltage... tase — 30 — 30  Vdc 

Beam Current eines AGREES — 2 — 27 made 

Reflector Voltage. tw — PW) —B5 —120 —127 Wde 

Bandwidth... aa 20 33 20 43 Me 


This tube is ali —— by Varian Associates of Canada, Ltd. 


Associates ....... +» Palo Alto, California 
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KLYSTRONS 





X-BAND OSCILLATORS 


VA-218B 
10.525 kMe 


e long Life 

* Excellent Reliability 
® Rugged Construction 
a Simple lo Install 

® Woveguide Output 


The VA-218B is a fixed frequency reflex klystron designed 
to operate in the increasingly important public service radio lo- 
cation band. This tube features the latest advancements in klys- 
tron techniques. The VA-218B is suitable for applications where 
long unattended service and excellent reliability are of im- 
portance, such as railroad and police doppler radar systems. 


— — — — — 


CHARACTERISTICS: 
Prea UVENE Letterman ianua. LOO SEP: RM 
Min, Ave. 
Pour ———— 25 55 mW 
Baar VOI EORR adan ako eti antik kan kapa iran kak kadna aks — 300 de 
| Beam Current... im A sa PM je = — 31 mAdc 
B Raflector Voltage... HA S Vide 





X-BAND OSCILLATOR 


VA-204 
10.525 kMe 


Long Life 
Low Power Consumption 
Waveguide Oufput 
Reliability 
Single Plug 

Power Connector 





The VA-204 is a fixed frequency reflex klystron designed 
| for operation in the public service radio location band. The tube 
| has been especially designed for applications where long un- 

| attended service and a high degree of reliability are of im- 
| portance, such as railroad and trafhc control radar systems. 
| 1 Unique construction allows for a single plug power connection 
and aids greatly in simplified equipment design. 


CHARACTERISTICS: 


| Freguency NN E EA 10.525 --0.010 kMc 
Min. Ava, 
Power Output... 20 49 mW 
Beam Voltage... mn * — — 300 — Vdc 
Bed EE SEEN NAT ES ot fok kib ksma ek ki ak a ER pt ap psonn — 28 mAde 
Reflector Voltáge — À —50 Wde 





V-39B | l040to 15.5 kMc 


V-40B | 15.0 to 21.0 kMc 


Wide tuning range reflex klystron oscillators for signal 
generators and wide range receivers. These rugged reflex klys- 
trons with suitable external tuning cavities VA-1239A and 
VA-1240A, respectively for the. V-39B. and. V-40B, provide ex- 
ceptionally wide tuning range, high power output and low 
tuning rate combined with accurate resetability. 


CHARACTERISTICS, V-39B in VA-1239A Cavity: 


Frequency 10.0 135 15.5 kMe 
Min. Avg. Ava. Avg. 

Power Output. ....... c. 10 55 140 75 mW 

Beam Voltage. — — 650 659 550 Vde 

Beam Current. ia 15 30 30 30 måde 

Reflector Voltage... —100 —155 ——200 —320 Yde 


CHARACTERISTICS, V-40B in VA-1240A Cavity: 


Frequency... = : 15.0 185 210 kMe 
Min. Avg. Avg. Ava. 

Powar Qutput. — 10 40 75 85 mM 

Beam Voltage. ——— ta — 759 mG. 750  Vdc 

Baam Current eiii lò 39 30 30 made 

Reflector Voltage. — —100 —225 —450 —315 Vde 


VA-1239A Cavity VA-1240A Cavity 
Lise with V-39B klvstron Use with V-40B klystron 


Fixed mode suppressors are ineluded in the cavities. 





BAND OSCILLATOR 


X-12 
12.4 to 18.0 kMe 


* Wide Frequency Range 
* long Life 


A micrometer tuned Ku- 
band reflex klystron oscillator 
for bench oscillator and signal 
generator use. Waveguide out- 
put mates with UG-419/U cov- 
er flange. Has low current 
heater for long tube life. 


CHARACTERISTICS: 

Frequency 12.4 15.2 kMe 
Min, Avg. Min. Ava. 

Power Output... a 25 155 25 120 mW 

Beam Voltage —— — #600 — 600 — Vdc 

Beam Current — 58 — 55 mAde 

Reflector Voltage — — —245 — —280 Vdc 

Heater Current i — 0.45 — 0.45 A 


The Above Products Are Manufactured by Varian Associates ...... +... Palo Alto, California 
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VA-92B 
12.4 to 14.5 kMc 


* Good Frequency Stobility 
* Slow Tuning Rote 
* Low Microphonics 





The VA-92B is a rugged Ku-band reflex klystron. In- 
corporating a single screw tuner, with a low tuning rate, the 
VA-92B is an excellent choice for Ku-band microwave relay 
transmitter or local oscillator service. The molded leads permit 
high altitude operation without pressurization. 


CHARACTERISTICS: 


Frequency. * 12.4 14,5 kMe 
Min. Avg. Min. Avg. 

Power Output... nsa EE 140 220 140 545 mw 

Beam Voltage... = — 60 — 60 Vdc 

Beam Current — — 59 — 58 mAdc 

Reflector Voitage........................ — 20 — 400  Vdc 

Bandwidth... 50 55 50 &0 Mc 


This tube is also manufactured by Varian Associates of Canada, Ltd. 


Ku-BAND OSCILLATOR 


VA-92C 
12.4 to 14.5 kMe 


* Good Frequency Stability 
* Slow Tuning Rate 
* Low Microphonics 





The VA-92C is an easily tuned reflex klystron designed to 
accommodate the application requirements of the 12.4 to 14.5 
kMc frequency range. As well as an excellent oscillator for 
radar and test equipment use, the ion-free electron optics of the 
VA-92C afford excellent performance for microwave relay serv- 
ice. 


CHARACTERISTICS: 


Frequency... 12.4 14.5 kMc 
Min. Avg. Min. Avg. 

Power Output 140 190 140 400 mW 

Beam Voltage... —. —— — 600 — 400 Vde 

Beam Current. ia —— — 60 — 56 mAdc 

Reflector Voltage. E — 22 — 240 Ydc 

Bandwidth... 50 55 50 60 Mc 


This tube is also manufactured by Varian Associates of Canada, Ltd. 


Ku-BAND OSCILLATOR 


VA-92. | 14010175 kMc 


The VA-92 is a rugged Ku-band reflex klystron designed 
for 600 volt operation. It incorporates a single screw tuner with 
a low tuning rate. Suitable for airborne local oscillator service. 

Electrical characteristics are similar to the X-12 over the 
range covered by the VA-92. 


The Above Products Are Manufactured by Varian 
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REFLE X 


Ku-BAND OSCILLATOR 


VA-246 | 11.0 to 14.0 kMe 


* M-Band Flonge e Trimmoble £ 50 Mc 

The V A-246 is an extremely rugged, fixed tuned, trimmable 
reflex klystron oscillator. Although basically a fixed tuned tube, 
it can be readily trimmed to any exact required frequency with- 
in the +50 Me trimmable tuning range provided. It is similar 
to the VA-242 but operates at higher frequencies. The V 4-246 
RF output flange mates with the WR-75 M-Band flange. Tubes 
are available at any required frequency between 11 and 14 kMc. 


CHARACTERISTICS: 


Min. Ava. 
Power Output - 500 480 mW 
Beam Voltage — 50 Vde 
Beam Current s i 45 55 mAdc 
Reflector Voltage —250 —320 Vdc 


This tube is also manufactured by Varian Associates of Canada, Ltd. 


Ku-BAND OSCILLATOR 


VA-240 | 17.0 to 19.0 kMe 


* Stable * Relioble 


The VA-240 is a rugged, fixed tuned reflex klystron ideally 
suited for use in airborne applications and as a pump tube in 
parametric amplifiers. It is lightweight, compact and air cooled. 
The VA-240 is available preset at any specified frequency 
between 17.0 and 19.0 kMc and can be trimmed +50 Me by the 
user. 


CHARACTERISTICS: : 


Frequency........ 18.0 kMc 
Min. Avg. 

Power Output... ieaiai bk Li karèt 200 275 mW 

Beam Voltage... —— — — 750 Vdc 

Beam Current. etc DOE — 32  mAdc 


— — “SAN “OO: Vde 


Reflector Voltage... ees 
m "nec 40 70 Me 


Bandwidth.. 


Ku-BAND OSCILLATORS 





VA-94 

16.0 to 17.0 kMc 
VA-94B 

15.8 to 16.2 kMc 


These compact reflex klys- 
tron oscillators offer excellent 
frequency stability as a result 
of the unique integral external 
tuning cavity. Ideally suited 
as local oscillators for air- 
borne receivers or in other 
systems operating in a severe 
environment, The long life, low tuning rate, low torque tuners 
make these tubes adaptable for motor tuned systems. Molded 
base and leads permit high altitude operation without pres- 
surization. Special versions are available for plunger tuner ap- 
plications. 


CHARACTERISTICS: 





VA-94 VA-948 
Fraquéticy.. a a 16.5 14.0 kMc 

Min. Avg. Min. Ava. 
Power Output iia ida 20 40 20 35 mW 
Beam Voltage — — 300 — 300 Vdc 
Beam Current EPA HS er 25 38 25 38 mAdc 
Reflector Voltage —t00 41507 —95 —110 Vdc 
Bandwidth............... a i iii ee 55 70 50 $0 Mc 


Associates . . . . . . . . . Palo Alto, California 
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KLY STRONS 


K-BAND OSCILLATOR 





CHARACTERISTICS: 


Frequency... — — 


Power Output. i 

Beam Voltage... em 
Beam Current... LLL 
Reflector Voltage ss 
Bandwidth...............—....... 


VA-96 
22.0 to 25.0 kMc 


* Wide Tuning Ronge 
* Reliable Performance 


A rugged lock nut tuned 
K-hand reflex klystron oscil- 
lator intended for fixed fre- 
quency operation. Provides 
typically 40 mW matched 
power output at a resonator 
voltage of 750 volts. 


p 22.0 25.0 kMc 
Min. Avg. Min. Avg. 
20 35 20 35 mW 
— 750 — 750 Yee 
— 32 = 32  mAdc 
-—125 -—140 — —180 Vide 
50 120 50 120 Mc 


VA-98E 
23.6 to 24.4 kMc 


A compact, low voltage 
reflex klystron oscillator of 
the external cavity design. The 
VA-98E is extremely stable 


and rugged, as well as easily tuned, affording unmatched local 


oscillator performance. 
CHARACTERISTICS: 


jii — — —9 


Power Output 
Beam Voltage... ss 


Beam Current... —— 


Reflector EES En 
Bandwidth... 


MIELE 24.0 kMec 
Min. Avg. 
12 30 mW 
— 375 Vdc 
18 32 mAde 
a: —120 —152 Vde 
d 55 80 Me 


This fube i is kado — by Varian Associates of Canada, Ltd. 


K-BAND OSCILLATORS 





VA-97 
34.0 to 35.6 kMe 


VA-97B 
32.6 to 34.0 kMc 


* Excellent Frequency Stability 
* Small Size, Ligh! Weighl 
* Single Screw Tuning 


This small, very rugged reflex klystron is ideally suited 
for airborne radar or other systems requiring good frequency 
stability in a severe environment. Low voltage operation (400 
volts) simplifies power supply design. Special versions are avail- 
able for plunger tuner applications. ~ 


CHARACTERISTICS, VA-97; 


Frequency... 


Power Output... ee 
Beam Voltage... —— 


Beam Current... ess 
Reflector Voltage... — 
Bandwidth. 


The Above Products Are Manufactured by Varian Associates . 


34.0 35.6 kMe 
Min. Ava. Min. Ava. 
10 15 10 2465 mw 
— 400 — 40 Wde 
30 35 30 35 måde 
—75 =145 — —170 Vde 
40 85 &0 90 Me 











VA-239 
34.0 to 35.6 kMc 


e High Power 





K-BAND OSCILLATOR 


* Frequency ""Seltability 


The VA-239 is a rugged, 
frequency settable reflex klys- 
tron designed for applications 
requiring medium output pow- 
er at 35 kMe for either ground 


based or airborne equipments. 
The operating characteristics of the VA-239 make it especially 
well suited for parametric pump applications. The very compact 
and light weight design results from its use of electrostatic 
focusing and air cooling. The V A-239 is available preset at any 
specified frequency between 34.0 to 35.6 kMe and can be 


trimmed +50 Mec by the user. 


CHARACTERISTICS: 
Frequency......... ra Ra e DE sakle il pa poesia 35.0 

Min Avg 
Pawar Outpub. sss — --D e 400 
Beam Voltage aa ———— — 2500 
Beam Current . — 25 
Reflector Voltage... an — —1250 — 
BAIE eL EH i 50 -- 


kMc 


mW 
Vdc 
mAde 
Vdc 
Mc 


REFLEX KLYSTRON OSCILLATOR 


VA-250 


Environment 
Easily Tuned 
Small Size 


# a 


68.0 to 74.0 kMe 


Reliable Performance 
* De:igned lor Rugged 





The VA-250 is a compact reflex klystron oscillator featur- 
ing easy single screw tuning in an integral cavily structure. 
Designed as a rugged tube for operation in a severe environ- 
ment, the tube has a molded base and leads permitting high 


altitude operation without pressurization. 


CHARACTERISTICS: 
Frequency. a PEALE E A E LLEN NEE E EE 72 

Min. Ava. 
Power OU pl, ire eterne — 10 20 
Beam Voltage. —— = — — 2500 
Beam Current. i A e TA L ao n 14 
Reflector Voltage a —— — —300 
Bandwidth... pea Gime tame a 100 


Order from Varian Associates of Canada, Ltd. 


kMc 


mW 
Vdc 
mAde 
Vdc 
Mc 


Palo Alto, California 
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BL-829 
8.0 to 9.5 kMc 


* low Noise and Microphonics 
* Compac! Ceramic Metal 
Construction 





The BL-829 is a ceramic and 
metal, long life, fixed frequency 
reflex klystron for use as a trans- 
mitting tube in navigational dop- 
pler radar. It maintains excellent 
stability under severe environmental conditions. The tempera- 
ture coefficient for this tube is only 40 ke/°C. Frequency trim- 
ming is provided by a window flange screw. Copper cooling fins 
produce efficient cooling at maximum ratings. 


CHARACTERISTICS: 
*Frequency.......... isis 8.0 9.0 kMc 
Min. Avg. Min. Ava. 

Power Qutput... L 400 500 400 500 mW 
Beam Voltage... — 500 T 500 — Vde 
Beam Current... d. — 55 — 55 mAde 
Reflector Voltage... — —250 — —300 — Vde 
GO WO ae eus 45 50 45 50 Mc 


"Frequency can be factory preset af! any specified frequency between 
8.0 to 9.0 kMc. 


BOMAC X-BAND KLYSTRON 


6310 
8.5 to 10.0 kMe 


* Rugged 
* Simple ! nstallation 





A rugged, single screw tuned reflex klystron for local 
oscillator and signal generator applications. Top cap and base 
permit simple installation and replacement. Electrically similar 


to the 6312. 


CHARACTERISTICS: 


Fregijeħev... 8.5 10.0 kivte 
Min, Ava. Min. Ava. 

Power Output... i : 25 70 25 50 mW 

Beam Valtage. eue. — 300 — 300 Vdc 

Beam Current 20 25 40 25 måde 

Reflector Voltage- —85 —110 — 140 —190 Vdc 

Bandwidth. . . 30 40 30 40 Me 


The Above Products Are Manufactured by Bomac Laboratories 
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REFLEX 


BOMAC X-BAND KLYSTRON 


BL-806 
8.5 to 10.0 kMe 


A medium power reflex klys- 
tron for use in low power trans- 
mitters, or as a reliable local 
oscillator. Top cap and base per- 
mit simple, rapid installation or 
replacement. Differential screw tuning provides a slow tuning 
rate allowing precise adjustment of frequency. 





CHARACTERISTICS: 


Frequency. 


Power Output 

Beam Voltage 

Beam Current... inn 
Reflector Voltage. 
Bandwidth 





BL-800/6780 
8.5 to 10.0 kMe 


BL-800A/6316* 
8.5 to 10.0 kMe 





* Lock Nut Tuning 


A rugged reflex klystron with lock nut tuning, designed 
primarily for fixed frequency operation at low resonator volt- 
ages. Leads molded in silicone rubber permit operation at all 
altitudes and in high humidity. 


CHARACTERISTICS: 
Frequency... n ' 8.5 10.0 kMc 
Min. Avg. Min, Avg. 

Power Output... . — 25 15 20 mW 
Beam Voltage — — — 200 -— 200 Vdc 
Beam Current ~ 20 — 20 måde 
Reflector Voltage — —50 -— — 45 Vde 
Bandwidth... 20 30 20 30 Mc 


*BL-800A/6316 operates into a 1.5 VSWR mismatch. 


= " * 











ADDITIONAL REFLEX 
KLY S TRON S KLYSTRONS ARE LISTED 
ON PAGES 14 AND 15 





BOMAC X-BAND KLYSTRON BOMAC X-BAND KLYSTRONS 





851 100KM Lan 
mr " 8.0 to 9.0 kMe 
* Single Screw Tuning 
A single screw tuned reflex BL-843 
klystron for use in local oscil- 93 +0.005 kMe 


lator and signal generator appli- 
cations. Leads molded in silicone 
rubber permit operation at all 
altitudes and in high humidity. 


* Melol Ceramic Construction 
è High Stability 





Electrically similar to 6310. * Rugged 
CHARACTERISTICS: 
Frequency... LE 8.5 10.0 kMc : 
Min. Avg. Min. Ava. A compact, rugged, reliable, fixed frequency reflex klys- 
Power Output... 25 70 25 40 mW tron designed for exceptional stability under severe environ- 
Beam Voltage... 7 300 = 300 Vde mental conditions. Leads molded in silicone rubber permit high 
———— — i ma EM mode altitude operation without pressurization. Has excellent tem- 
Bandwidth............ iz CS 40 30 40 Me perature stability. 
BOMAC X-BAND KLYSTRON CHARACTERISTICS: 
: BL-841 BL-843 
Frequency’.............. 8.0 5.0 9.3 +0.005 kMc 
BL-803/6781 Min. Avg. Min. Avg. Min. Avg. 
5 NOL : Power Output... 10 18 10 18 30 40 mW 
8.5 to 10.0 kM Beam Voltage... — 200 — 20 — 300 Vdc 
oara. | aen l-8 lE 
ged, — eee PT re- Bandwidth... 30 4 30 40 30 40 Me 
ex MON SOU sa qata The *Frequency of the BL-841 can be factory preset at any specified frequency 
use at low resonator voltages. e between 8.0-9.0 kMc. In addition, 20 Mc trimming is provided by means 


coupling design permits opera- of the window flange screw. 
tion into a 1.5 VSWR mismatch 


with little drop in power or 
pulling of frequency. A differen- 


tial screw tuning arrangement 
permits precise frequency | ad- BOMAC X-BAND KLYSTRON 





/ justments, 
CHARACTERISTICS: 
I Ta 8.5 10.0 kMe 
Min. Avg. Min. Avg. 
Power Output... 15 25 15 20 mW 
Beam Voltage... — 200 — 200  Vdc 
Beam Current... — 20 — 20 | mAdc 
Reflector Voltage... — —50 — —145  Vdc BL-814 
Sanaw NRS S aa E 30 20 30 Mc 
10.4 to 12.3 kMc 


| BOMAC X-BAND KLYSTRON 


* Simple Installation 
* Lock Nut Tuning 





BL-807 
8.5 to 10.5 kMc 


The BL-807 is a rugged, tun- 
able integral cavity, reflex klys- 
tron for local oscillator or low 
power fixed frequency  trans- 
mitter applications. It produces 
an average matched power output 





A medium power reflex klystron oscillator with lock nut 
tuning. Suitable for fixed frequency low power transmitters in 
the high X-band range. Top cap and base permit simple in- 





of 125 mW with only 350 volts stallation or replacement. 

resonator voltage. 1 
CHARACTERISTICS: CHARACTERISTICS: 
Frequency... 8.5 10.5 kMc 10.4 12.3 kMe 

Min. Ava. Min. Ava. Min. Ava. Min. Avg. 
Power Outpul........................ 50 100 100 150 mW Power Output... 150 250 150 200 mW 
Beam Voltage. — 350 — 350  Vdc Beam Voltage... — 400 — 400  Vdc 
Beam Current... mnmvnz — 48 — 48 | mAdc Beam Current...  — 48 — 48. mAdc 
Reflector Voltage... — —115 — —210  Vdc Reflector Voltage... —270 —340 —310 —300 Vdc 
Ban dw B eoim 09 45 40 45 Mc Bandwidth... — 20 35 20 30 Mc 


The Above Products Are Manufactured by Bomac Laboratories . . . . . . . . Beverly, Massachusetts 
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X-26 

VA-113 
VA-114 
VA-115 





These reflex klystrons are gap-tuned tubes. employ rugged, dependable and suited to these uses. However. 
single screw or lock nut type of tuning. and are fur- since newer designs offer — performance char- 
nished with either molded silicone rubber leads or with acteristics and are to be preferred for new equipment 
bases for plug-type connectors. All tubes illustrated designs, the tubes listed on pages 14 and 15 are now 
have found wide application as radar local oscillators. considered to be primarily for replacement purposes. 





in signal generator and laboratory service. and are 





C-BAND OSCILLATORS 





C-BAND OSCILLATOR 


VA-113 |. 5.925 to 6.575 kMe 


' n nU VA-1 14 6.515 to Od 19 kMe 

X-26 Series * Controlled Impedance VA-115 7.175 to 7.725 kMc 

5.8 to 7.5 kMc ardeat The Varian VA-113, VA-114 and VA-115 are very long life 
* Uniform Performance reflex klvstrons, intended for use as a source of C-band rf 


power in signal generators and other test and measurement 
equipment. The three kivstrons in the series together cover the 
microwave spectrum between 5925 to 7725 Mc. Contact surfaces 
are provided on each end of the tube to facilitate attaching 
metal sleeves for housing rf filters. Physical appearance same 
as type X-26 series. Electrical characteristics have been 
optimized for signal generator service. 


* Waveguide Output 


These well-known reflex klystrons are widely used as trans- 
mitters and local oscillators in microwave relay systems. They 
are also particularly suited for laboratory testing and for use as 
signal sources in test equipment. Conveniently tuned with single 
screw tuner, RF output mates with UG-344/U flange. 





X-BAND OSCILLATOR 





CHARACTERISTICS X-26E: V.55 A ruggedized lock — 
| Fri iTe tuned wide band reflex klys- 
FA ANE derape konya — "a gd — kMe 5.2 to 11.5 kMc tron oscillator for use in low 
Powár Oufput. — 2 = 700 TEEN, mW power fixed frequency transmitters or as a reliable local os- 
Beam Voltage... rmm — 300 — 750  Vdc cillator. Has built-in matching structure for maximum power 
Beam Current... sess - 19 — 30  mAdc into a matched load. 
Reflector Voltage... eee =} —140  —328 —400 Yace CHARACTERISTICS: 
Bandwidthu...... — 15 24 28 48 Mc Frequency E 8.2 11.5 kile 
Min. Ava. Min. Avg. 
CHANICAL TUNING RANGE: Power Output... s. 300 405 100 330 mW 
— Beam Voltage... — SO — 50 e 
: Y. Beam Current. e — — 60 = 58 made 
E Reflector Voltage. mmm LL E Ve 
ee e ED — mee MD. AD — 45 Mc 
A GOU-EBUD — | This tube is also manufactured by Varian Associates of Canada, Ltd. 


The Above Products Are Manufactured by Varian Associates ........ + Pala Alto, California 
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REFLEX KLYSTRONS REPL 


X-BAND OSCILLATORS 


V-55B 
8.2 to 11.5 kMc 
Identical to V-55 but with molded silicone rubber leads 


for high-altitude operation. 
This tube is also manufactured by Varian Associates of Canada, Ltd. 


V-58C 
8.5 to 10.0 kMe 


This reflex kivstron oscillator has a built-in matching trans- 
former and provides maximum power into a matched load. It is 
provided with a single shaft tuner with low tuning rate and is 
easily adaptable to linear reflector voltage tracking. This tube is 
excellent for system applications and laboratory testing. Has 
gold-plated surfaces for attachment of rf shields. 


CHARACTERISTICS: 








PON OI antenati 8.5 93 100  kMc 
Min. Ava. Avg. Avg. 
POOR eae A 500 550 650 750 mW 
Beam Voltage... —— — 500 500 500 Vdc 
Boar CVt Eniga — 40 60 60 | mAdc 
Reflector Voltage... —200. —240. —320. —425 Vdc 
BANW MIINA e eee SANN — 50 50 45 Mec 
This tube is also manufactured by Varian Associates of Canada, Ltd. 
V-58 


8.5 to 10.0 kMc 


The V-58 is similar to the V-58C except for an additional 
lower reflector voltage mode specification, and does not have 
the gold-plated surfaces. 

This tube is also manufactured by Varian Associates of Canada, Ltd. 


V.153 /6315 The V-153 is a reflex klys- 
8.5 to 10.0 kMc tron designed for improved opera- 
2 "EM tion at low resonator voltages. 
The single screw tuner provides 

ease of tuning and is easily reset. 





CHARACTERISTICS: 


Frequency............ eRe 8.5 10.0 kMc 
» Min. Avg. Min. Ava. 

Power Output... — 10 &0 30 90 mw 

Beam — 250 — 20 Vdc 

DETE Grr OE a oinin — 30 — 30 — mAdc 

Reflector — — — —s —0 —70 —120 Vdc 

Bandwidth... EN diesem Ain 43 55 43 55 Mc 


This tube x Mis niens ta crurad by Varian Associates of Canada, Ltd. 





V-157 A special X-band reflex klys- 
85 to 10.0 kMc tron oscillator with electrical 
T ee characteristics similar to the 
V-153/6315 but with 3-pin base. 
For new equipment design, the VA-201B or the VA-203B is 
recommended. 


This tube is also manufactured by Varian Associates of Canada, Ltd. 


V-260/6310 
8.5 to 10.0 kMe 





A conveniently tuned reflex 
klystron oscillator used in radar 
local oscillator, signal generator, 
and laboratory applications. 
For new equipment design, the” VA-201B or the VA-203B 
is recommended. $ 


CHARACTERISTICS: 


Frequency... SO dA a ae 8.5 10.0 kMc 
Min. Avg. Min. Avq. 

POE CTE a stilt tis ieee is 25 40 25 909 mW 

Beati Vel abili oor eec eter: — 30 — 30  Vdc 

BON COMIC IRIN ac Leere rientro totaie — 25 — 24 | mAdc 

Reflector Voltage... = —85. —105  —160 — 185 Vde 

Bandwidth... cct 30 60 30 45 Mc 


This tube is also. mandfacturad by Varian Associates of Canada, Ltd. 


The Above Products Are Manufactured by Varian 





Associates 


X-BAND OSCILLATORS 


V-262 Reflex klystron oscillator, sim- 
2 5 to 10.0 kM ilar to V-260/6310 but with gold- 
9.9 to LU, c plated surfaces for attachment of 
rf shields. Used primarily in sig- 
nal generators. 

This tube is also manufactured by Varian Associates of Canada, Ltd. 


V-270/6312 A versatile reflex kivstron 
Ad 10.0 kMe oscillator used principally in 
6.3 t0 10,0 kMe radar local oscillator applications. 
VA-6915 Electrically same as the V-260/- 


6310 klystron. VA-6915 identical 
to V-270/6312 with addition of 
Viking connector. 

This tube is also manufactured by Varian Associates of Canada, Ltd. 


V-290/6314 
8.5 to 10.5 kMe 


8.5 to 10.0 kMe 


A rugged lock nut tuned re- 
flex klystron oscillator intended 
for use in fixed frequency appli- 
cations. 

For new system designs, the VA-217C or VA-210B are 


recommended. 
CHARACTERISTICS: 


Frequency — — 8.5 10.0 kMc 
Min. Avg. Min. Avg. 

Power Output. ——— 50 110 100 210 mW 

Beam Voltage... sss — 350 — 350 Vdc 

Benm GOON E irtit ki ii kinouiiisitiiotonississio — 45 — 45 mAdc 

Reflector Voltage DU —105 —170 —190 Vde 

Bandwidth... — iii wann ari 40 80 40 70 Me 


This tube F by Varian Associates of Canada, Ltd. 


V.54 The V-54 reflex klystron was 

Az designed for local oscillator or 
99 LMre 

10.5 to 12.2 kM low power transmitter use in 

fixed frequency applications. It 

provides an average matched power output of 200 mW with 

only 400 volts resonator voltage. 


CHARACTERISTICS: 


Frequency dick. 10.5 12.2 kMc 
Min. Avg. Min. Avg. 

Power Output. ATT 50 — 140 50 320 mW 

beoam Voltaeee — 400 — 400 Vdc 

Seam Ġurati il-k — 50 — 48 | mAdc 

Reflector Voltage... —120. —165 —270 —285 Vode 

Bandwidth... ^. boli. 30 55 30 45 Mc 


This — is aln matiufáctüred by Varian Associates of Canada, Ltd. 


V-154 The V-154 is a stable, lóck 

10.5 to 12.2 kMe nut tuned reflex klystron for use 

= ca in low power fixed frequency 
transmitter applications. 


CHARACTERISTICS: 


Frequency. — A, , 10.5 12.2 kMc 
Min. Avg. Min. Ava. 

Power Output. : 50 140 150 290 mW 
Beam Voltage... ——— — 400 — 400 Vdc 
Bus GARA L reċemenzżespitiesenztietentetta — 50 — 49 mAdc 
Reflector Voltage... —120. —165  —270 —280 Vdc 
Bandwidth... feos 30 60 30 38 Me 

This tube is also manufactured by Varian Associates of Canada, Ltd. 
V-53B The V-53B was designed for 
10.7 to 11.7 kMc local oscillator or low power 


transmitter applications in the 
10.7 to 11.7 kMc common carrier 


band. 
CHARACTERISTICS: 
BURR a e e 4 10.7 11.7 kMc 
Min. Ava. Min. Ava. 

Power Output : 25 55 25 85 mW 
DANONE U E — 30 — 300 Vdc 
Beam Current... E 27 — 27 mAdc 
Reflector Voltage... rrer: —100 —140 —150 —190 Vdc 
Bandwidth. A — 25 50 25 40 Mc 


This tube is also manufactured bv Varian Associates of Canada, Ltd. 


0 5. Palo Alto, California 
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VARIAN MEDIUM POWER KLYSTRONS FOR RELIABLE AIRBORNE RADAR 


“Medium power" klystrons are rugged, compact, 
multi-cavity tubes which deliver output powers in the 
range from 1 watt to 100 watts. Klystrons in this family 
are used primarily as oscillators, amplifiers and fre- 
quency multipliers. 


These tubes are ideally suited to either ground 
based or airborne fixed-frequency applications such as 
beacon, CW radar, pulsed radar or doppler radar 
navigational equipment. Other important applications 
for these medium-power klystrons include antenna pat- 
tern. measurements, laboratory use and drivers for 
high-power klystrons. Although these tubes are pri- 
marily fixed-frequency devices, they may be factory 
preset to any required frequency within the range 
specified for each type. 


Many pertinent features make these tubes particu- 
larly desirable for the applications stated above. These 
features include good to extremely good frequency 
stability, low noise characteristics, negligible micro- 
phonics, molded bases, and metal-ceramic construction. 
Frequency stability during operation is achieved by 
special designs which minimize changes in cavity 
geometry due to variations in temperature. Low noise 
and negligible microphonics result from the extreme 
care taken in the design of these tubes together with 
closely controlled fabrication techniques. Most of these 
types are equipped with silicone rubber bases molded 
to the tubes. This method of basing permits these de- 
vices to be operated at high altitudes without the need 


TUBE NO. PAGE 
V-23 

V-27 

V.27B 
VA.28 

V-45 

V-63 
VA-64F 
VA-64G 
VA-67B 
VA-401 
VA-403 
VA-5038, C 
VA-504B 
VA-824B 


POWER OUTPUT IN WATTS 


LEGEND 


Power Output & 
si Frequency Range 
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for pressurization. Some tubes in this family have 
metal and ceramic envelopes. This feature makes these 
tubes very rugged and ideal choices for use in en- 
vironments where conditions of severe shock and vi- 
bration prevail. 


Included in the medium-power klystron family are 
three- and four-cavity tubes which currently operate at 
X-band and Ku-band. By means of advanced tuner 
designs and electrostatic focusing, the devices are very 
small and lightweight, yet provide ample power output 
for doppler radar navigational applications, for driving 
high-power klystrons, and for use as pump tubes for 
multiple parametric amplifiers. 


The V-45 frequency multiplier is well suited to 
applications requiring low level crystal control for 
frequency stability. It provides X-band output and pro- 
duces a frequency multiplication of 5:1 in a single 
tube. Frequency multipliers having other multiplication 
ratios and operating ranges can be developed. 


Varian’s Research and Development Department 
is constantly working on new products to meet the ex- 
panding governmental and commercial needs. Fre- 
quently, present designs can be modified to produce 
the characteristics needed for a particular application. 
If the medium-power klystrons included in this section 
do not meet your specific requirements, Varian Asso- 
ciates welcomes your inquiries for the development 
of tubes for new or existing applications. 


VA-64F 
VA-64G 





FREQUENCY IN KILOMEGACYCLES 


— a 





ARRANGED BY 
POWER KLY S T R O N S Frequency BANDS 





X-BAND AMPLIFIER X-BAND AMPLIFIER 





V-27B 
8.0 to 9.5 kMc 


V-27 
9,1 to 11.0 kMc 


* Extremely Rugged 
* Low Microphonics 
* Molded Base and Leads 


* Extremely Rugged 
* Low Microphonics 
* Molded Bose and Leods 


Very rugged, compact 
two-resonator klystron ampli. 
fier intended for medium- 
power fixed frequency trans- 
mitter operation, cither CW or 
pulsed. Also suitable for synchrodyne operation. Molded base 
and leads permit high altitude operation without pressuriza- and leads permit high altitude operation without pressuriza- 
tion. a fee paasa power output up to 400 watts. CW gain — pulsed power output up to 400 watts. CW eain from 
rom 5 to 5 to 10. 


CHARACTERISTICS, CW OPERATION: 


Very peo compact 
two-resonator stron ampli- 
fier intended for medium- 
power fixed frequency trans- 
mitter operation, either CW or 
pulsed. Also suitable for synchrodyne operation. Molded base 





CHARACTERISTICS, CW OPERATION: 


Frequency a ceca ed EAR 8.0 8.8 95 kMc Fi 9.1 10.0 11.0 kMc 
Avg. Avg. Ava. Avg. Avg. Avg. 
Power Output (matched)... AREE 5.0 7.0 85 W Power Output (matched)... 2.5 7.0 55. W 
Power Output (optimum)... — 8.0 9,5 65 W Power Output SRE OH —— " 5.5 7.5 55 W 
Drive Power............ SA idLu un, 1.0 1.0 1.0 W Drive Power... NA e ii De itè 1.0 1.0 10 W 
Beam Voltage... aai e P RI MM SERM 1250 1250 1280 Vdc Beam Voltage... ————————— 2 434890. ERIS ONERE EE 
e Beni: Garrett a 95 95 9% mAde Beam Current......... VH Aen —— 100 100 100 mAdc 


X-BAND OSCILLATOR 


X-BAND OSCILLATOR 





V-63 
8.0 to 9.5 kMe 


V-23 
9.1 to 11.0kMe 


© Frequency Stability 
e High Power Output 
* Low Noise 


* Frequency Stability 
* High Power Output 
* Low Noise 


A very rugged, compact 


À very rugged, compact 
two-resonator klystron oscil- 


two-resonator klystron oscil- 





lator ideally suited for beacon, 
fixed frequency radar, and 
navigational equipment trans- 
mitters either CW or pulsed. 
Molded silicone base and 





lator ideally suited for beacon, 
fixed frequency radar, and 
navigational equipment trans- 
mitters either CW or pulsed. 
Molded silicone base and 


leads make the tube suitable 
for high-altitude operation without pressurization. The high 
power output makes this tube very suitable for antenna pattern 
measurements and many other laboratory purposes. 


leads make this tube suitable for high altitude operation with- 
out pressurization. The high power output makes this tube very 
suitable for antenna pattern measurements and many other lab- 
oratory purposes. Provides peak power output up to 300 watts. 


CHARACTERISTICS: CHARACTERISTICS; 


PC RR a akk sibi 8.0 8.8 95  kMc a A pi TA 9.1 10.0 11.0  kMc 
| Avg. Avg. Avg. Avg. Avg. Ava. 
| ia IE a atti ie 2.5 5.0 65 W Power Output. — amt 3.0 5,5 45 W 
| IT Af i i, tim rere ehe orsi nitèou 800 1000 1260 Vdc PRENOTARE Se de —— 920 1250 1250  Vdc 
/ Beam Gur Eo re ER daa Maa dea 55 75 100 mAde Bonm' ura ah 70 100 100 mAdc 
| — 20 40 20 W Minimum Powsrc — eni 20 50 20 W 


The Above Products Are Manufactured by Varian Associates ......... Palo Alto, California 
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MEDIUM | 





Ku-BAND AMPLIFIER 


l 


Tis 
b 


| 


1 | | l | | | l | | Q 


VA-401 
9.79 ta 9,81 kMe 


VA-403 
13.3 kMc 


TIT a 


e Electrostalic Focusing * 4 Cavity Klyst 
— avi ystron 
igh Gain e 7 Wall CW QOulpul 


€ 28 db Saturaled Gain | 
The VA-401 is designed 











for rugged high altitude 
service and does not re- ` | 
quire pressurization. Light | 
weight coupled with air cool- | 
ing and electrostatic focus- The VA-403 is a lightweight, electrostatically focused, air- 
ing facilitate installation and operation. The amplifier may be cooled klystron amplifier for use in fixed frequency, CW radar 
operated pulse or CW at 9.8 kilomegacycles. or doppler navigational equipment transmitters and for phase 
| coherent multiple parametric pump applications. 
CHARACTERISTICS, CW OPERATION: CHARACTERISTICS: | 
FF ——— 3.8 ke | 
Min. Avg, Fri al 13.3 kMc | 
Power Output, saturation. 10 "n Ww | Min. = Avg. 
Beam Vollage. ei eie re eei m 1000 Vdc Power Output, saturation... — 5 7 W 
Boami) Cürrh Tsarina —— ———— — 150 mAde Beam Vollaga — — ÉL ÓÁÁÁÓÁA te = 1200 — Vdc | 
Power Gain, ieee ee 30 db asa ra ok ker er — 190 | mAdc 
Drive Power, saturated... —— Lr UM 15 mW Power Gain, saturation. — 25 28 db 
This tube is also CERTI SENE by — — of Canada, Ltd. This tube is also manufactured: br Vartan jntau of Canada, Ltd. 
X-BAND AMPLIFIER LIX-BAND MULTIPLIER | 


VA-824B ji 
9.78 to 9.82 kMc | 


* Electrostatic Focusing 


m 
L 

B. 

—— 

a 

p omm. 

Ld 

| m 

Ls 


The VA-824B is an ex- 
tremely rugged medium pow- 
er amplifier designed specifi- 
cally for CW amplification, 
pulse modulated amplifica- 
tion, and synchrodyne oper- 
ation. Low temperature co- 
eficient, light weight, and 
ability to endure severe en- 
vironmental test clearly in- | 





9.0 to 10,0 kMe 
5 to ] Multiplier 





A rugged, frequency multiplier designed as a driver for 


dicate the tube's airborne | medium and high power X-band amplifiers. Well suited for ap- 
aptitude. Provides average plications requiring low level crystal control for frequency 
gain of 10 db. stability. Has good stability over wide temperature range. 
CHARACTERISTICS: CHARACTERISTICS: 
ii, U, i EE 3.80 kMe Avg. Avg. 
Min, Ava. Inout Fre oos jane 1:06 1.85 kM 
Power Output, saturation e- —— — 20 230 W OUtbuk FrOqUERCY. "E : . 93 9.3 kMe 
BA ON MO PANO resiste penti kepi Fok kk tik ki bs kask aksan mn 750 Vdc Resonatfor Voltage een 450 1000 Vde 
DU REUS I RN OS. kot be BAS koke okinn eki oi — 52  mAdc Pesonstor Current. MEM EE 30 66 mAde | 
Power Gain, safursted, 7 10.0 db Drive Power... l. — — 3 W / 
Drive Power, aturofed—— — — 030 W Power Output, avgi — 280 1150 mW ~ 
This tube is also manufactured by Varian Associates of Canada, Ltd, Power Output, min... s... TBO — MW 


The Above Products Are Manufactured by Varian Associates . . . . . . . . . Palo Alto, California 


18 | 





POWER KLYS TRON S/ trroucncy BANDS 


Ku-BAND OSCILLATORS Ku-BAND OSCILLATOR 





VA-28 
13.35 to 13.65 kMc 


VA-503B 

13.5 kMc * Frequency Stobilily 
* Low Noise 

VA-503C 

13.3 kMc 


Small, very rugged, 
compact,  two-resonator 
klystron oscillator,  de- 
signed for use in fixed 
frequency, CW radar or 
navigational equipment 
transmitters. May be op- 
erated at unlimited altitude 
without pressurization. 
These tubes have low noise 
and microphonics. 


è High Altitude Operotion 





The VA-503B and VA-503C are extremely rugged, compact, 
medium power, air-cooled, two-resonator klystron oscillators 
particularly suited for fixed frequency doppler radar navigation 
applications. 





CHARACTERISTICS, VA-503B, VA-503C: 





Frequency a 13.5 13.3 kMc 
Min. Avg. Min. Avg. 

Ponne OHD aai cU A CR 1 2 1 2 W 

Beam Voltage... ss. '1500 1600 1500 1400 Vdc 

Beam CONGR en ae SALÈ 16 26 16 25 mAdc CHARACTERISTICS: 

Ku-BAND OSCILLATOR ai. eee 

Beam Current... wet RE ———— 70 mAdc 
Ro DUET. MU re rri mi EA 14 W 
Pour OG | CR ie condendo 10 W 


VA-504B 
13.3 kMc 


* Low Noise and Microphonic: Ku-BAND OSCILLATOR 


* Compact, Light Weight 
* Stable 





The VA-504B is an extremely rugged, liquid-cooled, medi- 
um power, two-resonator klystron oscillator for fixed frequency 


doppler radar navigation and similar applications. VA-67B 
CHARACTERISTICS: 13.35 to 13.65 kMc 
P DOUA NON Yonyon i 13.3 kMc 
Min. Ava. on 
Power Output... mc nee cece ne TER j " "9 w e Frequency Siability 
be am Volfoge.. redeem x9 VC * Low Noise 
Beam Current. KA sa eo 70 | mAdc 
Beam Modulation Coefficient... UIS EA AT A am 30  kc/V 
Small, very rugged, 
compact,  two-resonator 
Ku-BAND OSCILLATORS klystron oscillator, de- 
signed zor Qu e fixed fre- 
quency, radar or navi- 
‘ VA-64F VA-64G gational equipment trans- 


| 13.5 kMc 13.3 kMc 


| e Extreme Frequency Stability 


mitters. May be operated 
at unlimited altitude with- 
out pressurization. These 


tubes have low noise and 
1 The VA-64F and VA-64G are extremely rugged, compact, microphonics. 
high power, liquid-cooled, two-resonator klystrons particularly 
suited for fixed frequency doppler radar navigation applications. 





CHARACTERISTICS, VA-64F, VA-64G: CHARACTERISTICS: 

HOUR recede rri 13.5 13.3 kMc Frequency —— lectae aos rcli RR 
Min. Avg. Min. Avg. Beam Voltage — —— "OUO VOS 

Power: Output — 15 18 15 18 w Beam Current | ANE a 28 mAdc 

Seam Voltage. —— — 3000 — 3000 Vdc Power Output, avg... — 1W 

BOBI IO oie A A Es 60 72 60 72  mAdc PONN or ae NERONI UR NIAI RIS AAT : or SU. 


The Above Products Are Manufactured by Varian Associates ........ + Palo Alto, California 
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VARIAN CW POWER KLYSTRONS ASSURE SIMPLE, TROUBLE-FREE SYSTEM OPERATION 


Varian CW power klvstrons simplify installation 
and minimize operating adjustments. Thorough tech- 
nical design and meticulous quality control permit 
many adjustments to be set permanently at the factory. 


Internal cavities eliminate sliding contacts, con- 
tacting surfaces, rf leakage and consequent regenera- 
tion. insulator breakdown, expensive maintenance, and 
costly failures. 


Noncritical magnetic focusing structures provide 
adjustment-free tube mounts, automatic centering of 
the beam, fewer electrical adjustments, and low spuri- 
ous and operating noise. 


1000 


TUBE NO 
VA-132* 
VA-800 
VA-800C 
VAÀA-802B 
VA-804 Series 
VA-805 Series 
V A-806 Series 
VA-822 Series 
VA-823 Series 
VA-833C 
VA-834B 
VA-844 Series 
VA-848 Series 
VA-849 Series 
VA-851 Series 
VA-853 
VA-856 Series 
VA-863 Series 
*TWT 


POWER OUTPUT IN KILOWATTS 


LEGEND 


— Power Output & 
Frequency Range 





Optimum technical design provides wide tuning 
ranges, broad bandwidths. low AM and phase distor- 
tion, operation with flat input and output lines with- 
out adjustments, high gain, and high efficiency. 

Elimination of multiple operating adjustments 
minimizes errors, saves time, and reduces the possi- 
bility of accidental damage to the klystron. 

Conservative designs provide protection against 
abuse. insure reliability in service, result in the short- 
est time to restore service after power source failures. 
and assure the lowest over-all operating costs. 


3 4 


5 678910 20 30 
FREQUENCY IN KILOMEGACYCLES 


PRODUCTS FROM RESEARCH AND DEVELOPMENT 


Varian's research and development laboratories 
have demonstrated the ability to produce new CW 
power amplifier tubes for many power and frequency 
ranges. Over 200 skilled engineers and scientists are 


20 


rapidly advancing the state of the art in microwave 
tubes. Fundamental research in components provides 
the foundation for Varian's leadership. 
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K LY STROHNS 


UHF CW AMPLIFIER 






VA-833C 
0.685 to 0.985 kMc 
10 kW CW 


The VA-833C is a 
broadband  communica- 
tions and television ampli- 
fier klystron. Bandwidth in 
excess of 7 Mc with linear 
phase characteristics al- 
lows 240  four-kilocycle 
channels of FM forward 
scatter service or color 
television. A conservative 
cathode design and rug- 
ged maintenance-free con- 
struction provide long, 
low-cost, reliable life. 
Tube allows immediate 
automatic reapplication of 
full voltages to restore 
service after power line 
interruptions. 


CHARACTERISTICS: 

KON NOE AN L TA TOWO resi ie eres aA ... 0.685.0.985 kMc 
Power Output ... — nazz sana men JA IA 
Gain (stagaer tuned) .. PRETI ÉQUN VRNOINPEEREIERNER T TOC aA .43 db 
Bandwidth (stagger tuned) vete erede emnes Sèvo Es be tlt ea rt MÈ 
Beam LONE Ro ade sce eco ERR bio bs am EE sage ES kVdc 
Bast A PON Es RE wo ea Pe NE A sokits l i RE INO 
Dimensions .............. a ANA x 2115 x 41 in 
Nai bn fan kara ee ire . 200 Ib 
(SOT A = Liquid and Forced Air 


Focusing ............ x 





re E en VA-1521C Electromagnet 


VA-1521Ċ ELECTROMAGNET 


Focusing Electromagnet for VA-833C 


Power Requirement o. 1330 W 
Dimensions ss E dia x 23^ in 
NOJONT N ia SUAE. 


CODDI rec api sa Liquid 








VA-853 
0.755 to 0.985 kMc 
75 kW CW 


The VA-853 high- 
power high-gain CW am- 
plifier klystron is designed 
for multichannel high 
quality communication 
service. This tube operates 
from standard 5-watt ex- 
citer units and provides 
wideband linear amplifica- 


tion. 

CHARACTERISTICS: 

Frequency, tunable edendi S 0.755-0.985 kMc 
Power Output ........ onn were 79 kW 
Gain (tuned for high efficiency) —— — ——— Bu dh 
Bandwidth (tuned for high efficiency) ~ ires abl ue E ANA 
Beam Voltage .. — e sies dE 25 kVdc 
Beam Current .. — ko ia a ek ESÈ Ade 
Dimensions sesers he a a Ee E M 24 x 30 x &0!^ in 
TA at A A A MEAM E — Liquid. and Forced Air 
Focusing ... — — — MA-1553 Electromagnet 





VA-1553 ELECTROMAGNET 


Focusing Electromagnet for VA-853 


Power Requirement ....... sse. 3200 W 
Dimensions ................... . 24 x 24 x 32% in 
Nesa — 840 Ib 
CO HII se skid tti a total 


. «5. » Palo Alto, California 
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PAGE 

















VA-800 
1.7 to 2.4 kMc 
10 kW CW 


The VA-800 is a wide-tuning- 
range, internal cavity amplifier 
klystron for communications and 
CW radar. A gas-free conserva- 
tive, thoriated tungsten cathode 
and rugged cavity structure pro- 
vide uninterrupted long life. Full 
voltages may be instantly and 
automatically reapplied to restore 
service following interruption of 
prime power. 


CHARACTERISTICS: 
Frequency, Tunable .. * — — . 7-24 kMe 
Power Output . ee nt 
Gain (stagger tuned) J.... MEE REPERI Eee 40 db 
Bandwidth (staqaer AL [ATL s sale ada C ka a de EE EET RAT AREE . 8 Mc 
Beam sree — ccs E OIN AON 16 kVdc 
Beam Current . ni bas Enc [itis paa CHITI 2 Adc 
Dimensions .. a, cecus esum EE. — * x 18 x c in 
Cooling . Sr a i — Liquid. ond E SAL 
A access astern . VA-1520 Electromagnet 
g 


VA-1520 ELECTROMAGNET 


Focusing Electromagnet for VA-800 


Power Requirement _.. . 1250 W 
Dimensions ......... Wa x IS x 15!^ in 
Wight zou wi BE AD 
CHORI IW agua kk kb KAD bk . Lauid 





VA-1502 ELECTROMAGNET 


Focusing Electromagnet for VA-800C 


Power Requirement ..........—.—.. .. 1300 W 
Dimensions — 7153 x (15x 15 in 
Usb eris pP 125 Ib 
Cooling: — t Liquid 





The Above Products Are Manufactured by Varian Associates 
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vw 


S-BAND CW AMPLIFIER 


VA-802B 


l.i to 2.4 kMe 
IL kW CW 


The VA-802B is an air-cooled 
amplifier klystron with perma- 
nent magnet focusing for trans- 
portable communications and 
CW radar. Rugged structures and 
elimination of all adjustments 
except tuning provide a reliable 
amplifier with great simplicity of 


operation. A conservative hard metal cathode provides long 


life, and noncritical tube design allows instant fault recycling 
after power source interruptions. 


CHARACTERISTICS: 

Frequency; Tunable 4... ; 213-24 Te 
Power Output .. MT RA DA kl kare pa ank a l kk e a 
Gain [tunad for, high ‘effi ciency). — 40 b 
Bandwidth (tuned for hi Mg efficiency) - PR a B^ MEE 
Beam eee e e EE AN . 6 kVdc 
Beam Current . . 0.5 Ade 
Dimensions — — MAG x €15. x IBA in 
Weight 2.00.2 iat ae cU MT ET MT ER 
Cooling — — Forced Air 
FOCUS — . Permanent Magnet 


^ 


| S-BAND CW AMPLIFIER 





VA-800C 
2.16 to 2.40 kMc 
10 kW CW 


Predecessor to the wide tun- 
ing range VA-800, the VA-800C 
is a rugged amplifier klystron 
used in forward scatter com- 
munications, CW radar, and in- 
dustrial heating. Continuous tun- 
ing with indicating counters is 
provided over a 240-Mc range. 
Conservatively rated — thoriated 
tungsten cathode and tungsten 
filament provide long, trouble- 
free tube life. Automatic im- 
mediate restoration of service fol- 
lowing a power line interruption 
is permitted. 


CHARACTERISTICS: 


Frequency, Tunable . 2.16-2.40 kMc 


Power Qutput ....— eme VÈ EW 
Gain (stagger tuned) — 40 db 
Bandwidth (stagger TN: venas EE MWE 
Beam Mosis L OL ais $d 
Beam Current . 2 85 Adc 


Dimensions .73 x c 141 x 25 in 
Weight . 38 Ib 
Cooling — ~ Liquid and Forced Air 
Focusing ...... VA-1502 Electromagnet 


Palo Alto. 


California 





KLYSTRONS SÈ 
© 


C-BAND CW AMPLIFIER C-BAND CW AMPLIFIER 





VA-834B 
1.4 to 5.0 kMc 
LkW CW | 


VA-846 Series 
4.4. to 6.0 kMe 
5 k W CW 


The VA-834B is an air- 
cooled amplifier klystron with 
permanent magnet focusing 
for transportable communica- 
tions and CW radar. Rugged 
structures and elimination of 
all adjustments except tuning 
provide a reliable amplifier 


Tubes of the VA-846 Series 
are four-cavity liquid-cooled am- 
plifier klystrons for low noise CW 
radar, illuminator, and communi- 
cation services. Both AM and FM 
tube noise have been reduced by 
new design techniques. 





with great simplicity of opera- | à { 

tion. A conservative hard met- 3 

al cathode provides long life. | CHARACTERISTICS: 

| eg a a 

: Tuning Range ... Do 150 Me 
CHARACTERISTICS: Power Output . ; PEPPER ENTERS ER she athens ana ea I 
Frequancy, Tunabla 1er i itat — . 4.4.5.0 khe | Gain (tuned for high ‘efficiency} — — 
Power Output .. ——— AA es E Oa RM Bandwidth (tuned for nita ei ficiency) . — 
Gain (tuned for high vafficieney) TA Sb: M Beam Voltage |... eruere ri E EN ERES 
Bandwidth (tuned for high efficiency) .. Ja a ka kk mine da kata | aed: WAVE Beam Current . n Ce aa L a tn 1.28. Ade 
Bram Volts JB AN GE Dimensions — — — E B, x We x s in 
JJ ki kdk Lio masatst tòde. ERE AER Mar d dk jib ib 
e T a — 12 x 13 x 1514 in Cooling .. E i pfe A ate Liquid and En Air 
Weight .. tr Rede e 60 |b Focusing . ME sun cecus VA 1545. Electromagnet 
Cooling .. — Forced Air This tube is also mani adlured by Varia Associates of Canada, Ltd. 
Fools id aec ted ca E DEAL We “Permanent Magnet 


This tube is aka manmfachied bi Varian kiloclilèt of Canada, Ltd. 


C-BAND CW AMPLIFIER 


VA-1546 ELECTROMAGNET 


Focusing Electromagnet for VA-846 





Power Requirement ........... a a a 

m Dimensions —.............. . 107 x 14 x 16 in 
Weight . n a ee ara "HS 

VA-804 Series Cooling . —— — auld 


This magnet is also manufactured by Varian Aisodates of Canada; Ltd. 


4.400 to 5.875 kMc 
2 kW CW C-BAND CW AMPLIFIER 


Tubes in the VA-804 VA-805 Series 
series are liquid-cooled four- V —— 
cavity amplifier klystrons for 5.075 to 6.125 kMc 
communication and CW radar ILW CW 
service. Each klystron is tun- 
able with a single shaft for 
each resonant cavity. Tubes 
are simple to adjust and | 
suited to low noise amplifier | 





The V A-805 Series are liquid- 
cooled four-cavity amplifier klys- 
trons for communications and 
CW radar service. Each klystron 





service. is tunable with a single shaft for 
each resonant cavity. Tubes are 
CHARACTERISTICS: | simple to adjust and suited to 
YA reaches he ME dd ora aa US. Kin | | low noise amplifier service. 
Tunng EA 666 JUR : : 
Power Output .. berti ne A YE CHARACTERISTICS: 
Gain (tuned for high efficiency) . Moria em ire AE a C öJJ horrere ee e eee eree era h — 5.875-6.425 kMe 
Bandwidth (tuned for legs ee LL iles Lire e e EM ee AY MA Tuning: Range — LÁ cá e i — 50 Mc 
Beam Voltage oe... a Power Qutput —— REED 
| P IMeul—————————— 0.75 Àdc Gain. (tuned for high efficienct;;;; — d5. db 
1 DITencio lE. a in er ni a n eke et e iren 9x 9% 79 in | Bandwidth (tuned for high efficiency) — MÓN! . 10 Me 
J A AT tan ae a E = 14 Ib | PANNE GEIL euet phai er a ik n khe Cab QR HUM mE eT dl: . 9 kVde 
DT MET a E TR P i c o FE Liquid “and Forced Air Ea n pe cca a “0.75 Adc 
Focusing — — ti kn . VA-1504 Electromagnet Dimensions . sitar tmi min iai Pi EN x Bl, x 19 in 
| This tube i aio: — bi Vari an Assoc clates of Canada, Ltd. Weight csse eene as 12 ib 
a — — ONIG oisean r N a ead Art a 


FOCUEIM uie a VAG Electromagnel 


VA-1504 in ie 


Focusing Electromagnet for VA-804 


VA-1505 ELECTROMAGNET 





| ' Power Reauirement ...... sensus 480 W Focusing Electromagnet for VA-805 
z | Dimensions eene nenne ET x x 12 x do in Power Requirement sss . 450 W 
a ee Weight nrmo * . 200 Ib Dimensions .. s MA x KIM x 1834 in 
Cooling... —— Liquid NE ran A kran U 200 Ib 





This magnet is also manufactured by Varian pues òt Canada, Ltd. GHEN, d syen rete — Ija 


The Above Products Are Manufactured by VWarian Associates . . . . . . . . «. Palo Alto, California 
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VA-849 Series 
7.125 to 8.500 kMe 
20 kW CW 


The VA-849 delivers more 
CW power in X-band than any 
other tube. This tube which con- 
tributes very little noise is used 
as the final power amplifier in 
transmitters of very long range 
systems. Applications include 
earth-to-satellite communication, 
radar astronomy, missile illumina- 
tion, and orbital scatter com- 





munication. 

CHARACTERISTICS: 

FY A a a ke eee . 72.125-8.500 kMc 
Tuning Range . — eite isa cech ——— 60 Mec 
Power —— BRI os sila 23.5 kW 
Gain (tuned for high efficiency) .. MEER MES suu 43.7 Ob 
Bandwidth (tuned for hi għ efficiency) . MA Pe, -— 24 Mc 
Beam Voltage meom ER ye . £3 k¥de 
Beam Current — ii eu. 2.7 Adc 
Dimensions onm nr S TEUER i 4 x ó x 18 in 
Wade NI aie —————— amm AU aaa LÈ 
Cr TT l lao EE EU a — Water 
Focusing UR e MU Taie Wa kera , VA. 1549 Electromagnet 


VA-1549 ELECTROMAGNET 


Focusing electromagnet for VA-849 


Power — A m om 1520 W 
Dimensions .. a -12 x 15/7 x 15 in 
MSIE eL aant tma lacet .. 200 Ib 
CSOOTIIG nudi — Water 





X-BAND CW AMPLIFIER 


VA-806 Series 
1.5 to 8.5 kMe 
] kW CW 


Tubes in the VA-806 series 
are liquid-cooled four-cavity am- 
plifier klystrons for communica- 
lion and CW radar service. For 
new equipment designs use the 





VA-856 

CHARACTERISTICS: 

Frequency e eei rimas adii bilo . 7.5-8.5 kMc 
Tuning. Range i.a caasa ai ntt train rp —— ME 
Power Output ......... ———— s 2d kW 
Gain (synchronously tuned) „esisiini ma ta — 50 db 
Bandwidth (synchronously tuned) . indice coa ete ciu eain o Ud E TA 
Beam Voltage — ae eiae SEATS B kVde 
Beam Current .............. AUG Ri IL AUC LE . 0.64 Ade 
Dimensions .......... Maia a an id EN fa x 5% x 12 in 
— 34 Ib 
i hA a e Water 
Focusing ............ — —— . VA-15068. Electromagne! 


VA-1506B ELECTROMAGNET 


Focusing Electromagnet for VA-806 


Power Requirement . _ 450 WwW 
Dimensions .. a x — x i. in 
Weight. ............__.. . 60 Ib 





A EER enan — Water 


The Above Products Are Manufactured by Varian Associates ...... . 
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X-BAND CW AMPLIFIER 


VA-856 Series 


= 7.125 to 8.500 kMe 
2kW CW 


The VA-856 tubes are four- 
cavity liquid-cooled amplifier 
klystrons for communication, low 
noise CW radar, and illuminator 
services. Four tubes cover the 
frequency range. Tubes are sim- 
ple to tune and adjust. 





CHARACTERISTICS: 
Frequency . rod unt m 7,125-B.500 kMc 
Tuning Range 
ELMO A EN na aa Lm ka kaa alis ttt SOU Me 
Z.200:0:.500 FG m a MĠ 
FoU ak ES az La er e kd 2 kW 
Gain (tuned for high elficiency) . u———— À— — Ulm G 


Bandwidth (tuned for nigh efficiency) MERE ERAI sra 15 Me 
Beam Voltage . — — 7.5 kVdc 


Mum CORT easi dad eni E 0.8 Adc 
Dimensions . tt an — — Ah X Th x 14 in 
Weight . N TE IU TTE a b Ib 
U rea artt reda t E EHE . Liquid 
coin. a. april aa ied cim VA. 1556 Elecfromagnet 







VA-1556 ELECTROMAGNET 


Focusing Electromagnet for VA-B56 


| 

Power Eoque MERA 800 w 
Dimensions v x Wa x 1214 in 
Weight Lc — —— 75 lb 
Cooling... — — . Liquid 


VA-863 Series 
1.125 to 8.500 kMc 
10 kW CW 


VA-863 tubes are four-cavity 
liquid-cooled amplifier klystrons 
for low noise CW radar, illumi- 
nator, and communication serv- 
ices, High power, high gain, low 
noise and good stability make 
possible radar performance not 
attainable previously. 


CHARACTERISTICS: 


Frequency .............. — — „m 7.125-8.500 kMe 
Tuning Range — mato tennis Era deed i deeds aaa E Ra 
Power Output cal a ETT 
Gain (tuned for high efficiency) .. IAE CE ART uu adb 


Bandwidth [tuned for "en efficiency) . e arr ro ul WHE 
Beam oraga: MZ. wee I7 RV 


Beam Current . ZÈ an an ÈS; FT . 1.7 Ade 
Dimensions z TE 66 
Weight sucia uris MERE Sr read 6 
Cool — : — Liquid 
Focusing sa p rend ee Electromagnet 


VA-1563 ELECTROMAGNET 


Focusing Electromagnet for VA-843 


Power Requirement . w. — avni BON W 
Dimensioni —— SH x 14 x l6 in 
Weight . a m EE 


Palo Alto, 


California 


C 
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KLYSTRONS 


X-BAND CW AMPLIFIER 


VA-823 Series 
1.5 to 10.0 kMc 
5 kW CW 


Tubes of the VA-823 Series 
are four-cavity liquid-cooled am- 
plifier klystrons for low noise 
CW radar, illuminator, and com- 
munication services. The high 
power, high gain, low noise and 
stability make possible radar per- 
formance not attainable pre- 
viously. 





CHARACTERISTICS: 


A a ae ae ANÉ pose ey seiten ie 7.5-10.0 kMe 
Tuning Range 
Fea) tte eee NEE ikl 
A Te TO —— 200 Me 
Power Output .. MERIT NE eU ier Firissal 
Gain (tuned for "high efficiency) .. E E 66 NB 





Bandwidth (tuned for high efficiency) 1... 20 Mc 
Beam rolade e E A A EN EN e i — 15 Wde 
Baam CUREN reee AEEA EEE EEEE — 
A ee oe 9/16 x 7 x 15 in 
Weight . ELM IEEE LES, I daa D aa ee An é Ib 
CHO a i Lia uid 


FE eere ccr e AYÈ . VA. 1523 Electromagne! 


VA-1523 ELECTROMAGNET 


Focusing Electromagnet for VA-823 


Power Requirement ou... 500 W 


Dimeénsion£ 1... oe. 11 x 14 x 15 in 
Cafe) ea etes iria 200 Ib 
Cooling — mtis wee Liquid 











VA-848 Series 
9.0 ta 10.8 kMc 
2kW CW 





Tubes in the VA-848 Series are four-cavity liquid-cooled 
amplifier klystrons for low noise CW radar, illuminator, and 
communication services. Permanent magnet focusing makes 
operation easy and simplifies the associated equipment. 





CHARACTERISTICS: 

FRC UTI rer M — 9,0.10.8 kMc 
ai ar ta ae to am bn pe PAUL: MWE 
FOW UI A kk e fr — a 2 kw 
Gain (synchronously Fund etan Gi a ke a a a a at a kk ai, MN RN 
Bandwidth —— en i 12 Me 
Baam. Nolhaga l KW 
Beam Current ......... a EN EEA AANA A E E 0.8 Ade 
ENL INE eee a TA * x B x 14 in 
Weight . L l A PE fòn masè kakaw Aa edet ub 
a a ' Liquid 
FOCUSING l-emittenti meee ——— — Permanent Magnet 


The Above Products Are Manufactured by Varian Associates .. . 





A ED BY 
F NCY BANDS 


RRANG 
FREQUE 


X-BAND CW AMPLIFIER 


VA-822 Series 


9.0 to LL.O kMe 
I kW CW 





Tubes in the VA-822 Series are four-cavity liquid-cooled 
amplifier klystrons for low noise CW radar, illuminator, and 
communication services. Noise specifications apply under vibra- 
tion to 500 cycles at 2G while operating. Permanent magnet 
focusing and rugged construction make the tubes suitable for 
severe environments. 


CHARACTERISTICS: 


AY kak aia — 
Tuning Range 


. 9.0-11.0 kMc 


DOO SUE ekk alia a reri RARE 

TO A n A Lerner rrr — $250 Mc 
Power Output ..— — 
Gain (tuned for high efficiency) .. ee ec E Fat L 83 db 
Bandwidth (tuned for xen efficiency) . Dess EAM TS 
Beam Voltage eee kannan G 
Beam Current simus —— tait rose SET TO 
ROLAN 
RUE No urere a A 17 Ib 
Coona ee ao ee Sears ka De tk PE LAN ke n — Liquid 
Focusing s E SLEE ise AAE T a ec, Permanent Magnet 





X-BAND CW AMPLIFIER 


VA-851 Series 
920 to 10.55 kMe 
2.5 kW CW 





Tubes of the VA-851 Series of CW amplifier klystrons are 
for light weight CW radar and illuminator service. Contributed 
noise in any 1l-ke channel more than 1 ke from carrier is at 
least 100 db down, Driving power requirements are flexible. The 
tube has an integral permanent magnet for focusing and is 
liquid cooled. 


CHARACTERISTICS: 

POUN L ka L kika kk kk rens eee bak kn kk kk ka ik kek krake ak SEO Ae ERAS 
J a mai beza RALE 
Power Output . — ea A EE EH sia KN 
Gain [tuned for high "afficianey)... — M. — AU ERE 28 db 
Bandwidth (tuned for high efficiency) pasa asasen asa safssezzzzs san tal S 
Beam Voltage ———........ ee bs 
Beam Current .. . 0.95 Adc 
Dimensions eim = Bh x 104 x |l in 
Weight ii. — — . 30 Ib 
Cooling .. kos ii G Mibni riti eta ita a Paris Liquid 
Focusing .... — — ses. Permanent magnet 


This tube is fs — —58 * Varian Apatite’ of Canada, Ltd. 


55 5. Palo Alto, California 
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Varian pulse power klystrons are designed to be 
noncritical in operation with minimum operating ad- 
justments. 

Stable, high-gain amplifier performance with low 
noise and good phase coherence and linearity are in- 
herent in Varian pulse klystrons. Faithful reproduction 
of the frequency and phase of the driving signal per- 
mits full use of sophisticated radar techniques. 


100 


VA-125 B* 
VA-87B, C ——hi 


un 
* 
« 
3 
« 
D 
LU 
z 
£ 
= 
=> 
a. 
— 
= 
O 91 
a 
LU 
> 
O 
a. 
0.01 VA-133* 
br 1 
0.001 


0.2 1 


Varian's research and development laboratories 
are rapidlv advancing the state of the art in high power 
pulse amplifier tubes. Over 200 engineers and scientists 
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PULSE 


The electron beam dissipates its residual energv 
on the collector and not on the rf circuit elements. The 
cathode temperature remains constant because it is not 
bombarded and heated by returning electrons. These 
features combined with high efficiency make these pulse 
klystrons rugged and reliable, with long life and low 
operating cost. 


VA.8208,C 
VA-839. 
VA-87B, C 


W x a 


VA-125B» 
VA-125À* 


VA-808 Series 


VA-845 Series 


La V-82B 
V-23 
VEA € 1 kW PEAK 
V-63 


9 6 7 8910 20 30 40 





3 4 


FREQUENCY IN KILOMEGACYCLES 


are working on new developments in microwave tubes. 
Leadership in basic research has resulted in the world’s 
largest reliable pulse amplifier klystrons. 








VA-812C 

(0.400 ta 0.450 k Mi 
8 Mw peak 

30 kW average 


UHF PULSE AMPLIFIER KLVSTRONS 


The VA-812C broadband pulse ampli- 
fier klystron is the world’s largest tube. Its 
12 percent passband is the widest of any 
klystron; it provides a 50 Me bandwidth 
when stagger tuned at a center frequency of 
0.425 kMc. Used for frequency-agile long 
range radar, it is over 11 feet long, mount- 
ing horizontally in its electromagnet. 


: 


A 


CHARACTERISTICS 


Frequency, Tunable .... 


Power Output, Peak 


Power Output, Avg. iF Et n 


Gain (stagger tuned) . 


Bandwidth {stagger tuned) —-- 
Pulse. Duration .................. 


VA-842 


DAN ta 0.450 kMe 


1.25 Mw peak 
73 kW average 


in cova O.400-0.450 kMc Beam Voltage, Peak 
8 Mw Beam Current, Peak 
2 30 kW Dimensions ... 
n. ZI MEET 30 db Weight .. 


50 Mc Cooling ess su 


— E b jisec Focusing .. b or 


The VA-842 is a four-cavity pulse amplifier klystron for 
long range and missile tracking radar. A modulating electrode 
operating at half beam voltage and low current permits pulse 
formation with low modulating power. Pulse lengths up to 2 
milliseconds may be employed. Stainless steel, ceramic construc- 
tion, and internal cavities make a rugged, strong, simple unit. 


CHARACTERISTICS: 


Frequency, Tunable — 


e 0400-0450 kMe 


Tuning Range „sisisi e E — 6 
Power Output, Peak . — — — — M25 Mw 
Power Output, Avg. NE ar occ rct 75 kW 
Gain (tuned for high efficiency). = dedico Pa Aa a... 41 db 
Bandwidth (tuned for high efficiency) .. 66 LN 
Pulse Duration .—......... —— 2000 usec 
Beam Voltage mn 100. kVde 
Beam Current, Peak .. P A a A 29 a 
Modulating Anode Voltage, Peak .. d IDEE L-a . 55 kv 
Wide Pup EET TT EE a 794 x 6331 x «120 | in 
Weight .. R e cA Dd uS ak Aaa m ek ma kt ee 840 |b 
Cooling -~ m kk e a AEA ENNE . . Water and Air 
FOCUIIBO ioeina rA uie enm e Nu ISP ribs Perret Te Ee . VA- 1542 Electromagnet 
VA-1542 ELECTROMAGNET 

Focusing Electromagnet for VA-842 

Power Reauirement — L csse ars T 2600 W 
KO GAN DA AAA aaa ok ke da kaki ake Ri YÈE AY 2834 dia x B4l/ in 
Vos Ie Ld tede i eoe AD 
KE SONE ON OP AP ke a ak asasina eka L enan a pran m N AT 


The Above Products Are Manufactured by Varian 















Associates 


. 2b x 38 de in 


Electromagnetic 










Alte, California 
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CHARACTERISTICS: 


Frequency Ranges: 


VA-8208, Fixed Tuned |... — 
VA-820C, Fixed Tuned 
Farer ni 


Power Opan Pe 
GEM LS Reque 


Pulse Duration 


Beam Voltage, Peak . —— TS 


Beam Current, Peak | 
Dimensions ......... 


eee 


ROC Aliens tin, 





The Above Products 
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VA-820B, c 


2.7 to 2.9 kMc 
5Mw peak 
LO kW average 


The VA-820B and VA- 
820C are four-cavity pulse 
amplifier klystrons for co- 
herent radar and linear 
accelerator service. The 
proven, rugged structure 
makes a reliable long life 
industrial amplifier unit. 
The tube is fixed tuned at 
the factory to the desired 
operating frequency thus 
eliminating all physical 
adjustments in service. 


— —— D E Re 
. 2.8.29 kMc 
EAEN ETENE STEEN Ep. y 
aa, DON 


— — — ÀÀ— 494 — — — 


I ee 
NT) ee aaa YF ae lk 


ra em a a: CNN 
—— ui————unn M EE EN 


ssa ae għeb (i bia a NI a 94 a 

— kk x “10 x A13, in 
—— .. 61 Ib 

— — Water 


itè rd VA- 1512 “Electromagnet 


VA-1512 ELECTROMAGNET 


Focusing Electromagnet for VA-820B, C 


Power Requirement ..... . 1500 W 
Dimensions . 15 dia x * in 
ĦA ———— — 475 ib 
QOO MES 


CHARACTERISTICS: 


Frequency Ranges: 


VA-B7B, Tunable 6... mnn 
VA-87C, Tunable ................... 


Power Output, Peak . 
Power Output, Ava. . 


S-BAND PULSE AMPLIFIER 








PULSE 
€) 


VA-87B, C 


2.1 to 2.9 kMc 
2 Mw peak 
2 kW average 


The VA-87B and VA- 
87C are four-cavity pulse 
amplifier klystrons for co- 
herent radar and linear 
—— service. The 
simple ru structure 
makes a ve amplifier 
with high gain and low 
phase distortion. The VA- 
87 mounts in a self-center- vo 
ing magnet structure with 6 
no adjustments required. 


aem EUN EC 
2.8.2.3 kMc 
2.0 Mw 
mE RN 


— — — —— — — n — — — — — 


— — — — — 


— — — — 


— — — — 


Gain (tuned for high efficiency) ei is n ere KA AN AE AE AD 
Bandwidth (tuned for ia efficieney) still ten lota p P 20 Mc 


Pulse Duration . 
Beam Voltage, Peak 


Beam Current, Peak Ai A MA 64 a 
Dimensions .. itii MEM LI x YE x x 38/4 in 
B BU LCD, ERN n d . 65 Ib 


KOMIN Ea M 


Are Manufactured by Varian Associates .... . 





— . Liquid 
MS 15038. Electromagnet 


VA-1503B ELECTROMAGNET 


Focusing Electromagnet for VA-87B, C 


Power Requirement . . 760 W 
Dimensions |... 215. dia: x 22^ in 
WV aI 6 
Cooling aiiin i NATO 


. » « Palo Alto, California 


i 


fom 













POWER KLILYSTRONS 


S-BAND PULSE AMPLIFIER 


VA-839 

2.13 to 2.87 kMc 
4 Mw peak 

10 kW average 


t The VA-839 is a seven- 
cavity, wideband, fixed- 
tuned — amplifier ii 
tron tor ency agile 
coherent — ed 
The seven — xd 
stagger tuned at the fac- 
tory to provide a 140 Mc 
bandwidth with high gain 
and high efficiency. No 
tuning or rf adjustments 
in service are required. 





CHARACTERISTICS: 


Frequency, Fixed Tuned ———————— Ree 4.2 4247 - ke 

















Power Output, Peak SS MM 
M Output, Avg. ... ti Ra aaaea A MOUN 

pè tt and saa taiba mv az "AM TAD 
— (at 4 Mw) mm 140 Me 
Pulse Duration — MUT 
Beam Voltage, Peak derit ttai riti m CO CREE . 125 kv 
Baam CUORI POUR ON ee ii . Ba 
Dimensions .... a ee . 8: x 10 x 45 in 
Weight Gon i AY BPS A AB 
Cooling —— Water 
A ... VA-1539 Electromagnet 


VA-1539 ELECTROMAGNET 
Focusing Eleċtromaghet for VA-839 


Power Requirement 2. smin 1000 W 
Dimensions ................. 15 dia x 24 in 
i a 510 Ib 
Goding- inah a Water 





The Above Products Are Manujactured by Varian Associates ........ 





























Y 
CY BANDS 


S-BAND PULSE AMPLIFIERS 





VA-816J 

3.43 to 3.57 kMe 
2.5 Mw peak 

9 kW average 


The VA-816J is a five- 
cavity tunable pulse am- 
plifier klystron for coher- 
ent radar and linear ac- 
celerator services. The five 
cavities provide high effi- 
ciency and high amplifica- 
tion. Rugged simple struc- 
ture gives this tube long 
and reliable life. 





CHARACTERISTICS: 


Frequency, Tunable „m-n. 3.43-3.57 kMc 


— — —— — — 




















xr ey a | a a a a ee aaa 8 ag ¥ 7 
Pewar- Quis — 9 
Gain (dtaga ari tino near io DA CIE) 
Pulse Duration e” MG 
Boam “VON BONN L UE A eisamina a A aaa 115 kv 
GO OO sssini siasa kk tt pik a bwas panse VÈ H^ 
OTAN ara rem ,8 X « 10 x 42 in 
Weight BM madii ie rre . 65 Ib 
A oitèsaassiteat WU BIO 
Focusing ... b . VA-1512 Electromagnet 


VA-1512 ELECTROMAGNET 


Focusing Electromagnet for VA-816J 


Power Requirement ................. .. 1500 W 
Dimen on 15 dia x 2244 in 
MEE ce a ee MRSS 
RINT ae tet. Sida badè da diz as aba sidès, SAV BESE 





Palo Alto, California 
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PULSE POWER KLY STRONS 


C-BAND PULSE AMPLIFIER 





VA-808 Series 
5.3 to 5.9 kMc 
20 kw peak 

300 W average 





Tubes of the VA-808 Series are four-cavity high-gain pulse 
amplifier klystrons for fixed frequency, coherent radar service. 
Permanent magnet focusing, air cooling, and rugged construc- 
tion make this unit a simple and reliable amplifier. 


CHARACTERISTICS: 


PENRO sei ap ec Maria pM LER a piki ki kk 
Tuning Range . 
Power Output, Peak os rire? 
Power Output, — m 
Gain (synchronously tuned) — ES eS 
Bandwidth (synchronously tuned) . 
Pulse Duration nainu. 
Beam Voltage, Bib ices aai EE 
Beam Current, Peak ... 
EA erui e emeret e edm 
I ee 
Cooling i — —— 

Focusing .. 


. 5,3-5.9 kMc 
— By ME 
—— 20 kw 

se SOU W 
— 65 db 
ao 43. MC 
sucus 9 HSEC 
. 22 kv 
ta ie LIRE n 33 a 
TO x 12 x 1544 in 
28 Ib 
— Forced Air 
. Permanent Magnet 


o — — — — — — — ·— — 444 


m HÀ: 


UEBER ceri ar GE 


GER — — 


— — — 


ü ii 





X-BAND PULSE AMPLIFIER 


VA-845 Series 
9.3 to 9.6 kMc 
9 kw peak 

500 W average 





Tubes of the VA-845 Series are four-cavity high-gain pulse 
amplifier klystrons for coherent radar to opérate under severe 
environmental conditions. These liquid cooled tubes have per- 
manent magnets and extremely rugged structures designed to 
provide reliable service. 


CHARACTERISTICS: 


Frequency ieee — 
Tuning Range aer etit 
Power Output, Peak .. E un 
a Ar a ., 500 W 
Gain (synchronously tuned pe MM keta 
Bandwidth n MY tuned) . kask ki Ye —— . 16 Me 
Pulse- Dura HON n a kr nek e ise eld 2 B SOC 
Baari Vollaga, Phal. Leste ————— . 14 kw 
team (EAFSAF, y PWO Ke ririesstkis rimet reyisi eya pensé sa is iosasaspiastisi mab Mb ese 4 55 a 
A a reir abii etes esee qnl Hines ERROR AW n x (B3 x BIA in 
MATE memento rta pit iem REN . W Ib 
CHANU Loegemeeiiiseeni len eki kk kk A . Liquid 
Focusing — Permanent Magnet 


mezza 9.3-9.5 kMc 
, 50. Mc 
. 5 kw 


— — ———ö on 


ile Ri a RSEN eee ———— 


Temirin b SS 6 SS Se NN RR GR — 


o 





V-24C Series 


9.0 to 9.6 kMc 
50 kw peak 
250 W average 





Tubes of the V-24C Series are four-cavity high-gain pulse 
amplifier klystrons for coherent radar service. Permanent ma. 
net focusing and air cooling make a simple and easily operated 
amplifier unit. 


CHARACTERISTICS: 


Ta AL KM 
Tuning Range ......... ERU = . 100 Me 
Power Output, Peak (min, ier m . &5 kw 
Power Output, Ava. ees b . 150 W 
Gain (synchrpnously tuned) . xb áo Ma 
Bandwidth (synchronously tuned) AA 2. 23 Mc 
Pulse Duration — OEO AEE e 
Beam Voltage, Peak ses 
Beam Current, Peak ecran: 
Himeno a - x 8A x 13 in 
Maie a A TE ERR NR 
Cina no uua ARE EE re erc M Eden Forced Air 


POCHE i má eddie cra a ei vest . Permanent Magnet 


dmi n ai ee popu eet 


SSD ESSEESS OLE SESS SSS EASE BEL 


ee e rm, 


l — — 


The Above Products Are Manufactured by Varian Associales ........ 
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X-BAND PULSE AMPLIFIER 


' V.82B 
9.31 kMc 
9 kw peak 


125 W average 





The V-82B is a four-cavitv high-gain pulse amplifier klys- 
tron for fixed frequency, coherent radar service. Permanent 
magnet focusing, air cooling, and temperature compensation 
make a simple reliable amplifier unit for use in widely varying 
ambient temperature conditions. 


CHARACTERISTICS: 


Frequency, Fixed Tuned —— 3.31 kMc 
Power Output, Peak . dara aec are 7 kw 
Power FPES — KA ae i REEL AEG MERE = . 150 w 
Gain . kak ici dais am Mss . 57 db 
Bandwidth . E E EE E 
Pulse AA AAA e te DHT psec 
Bani LEE GREY, Peek... eee e RN 
Beam Current, Peak sss —— 2.2 a 
Di lia taa kaka Magi T x B x 1216 in 
Maid Eee edidere icr e ri ears iesu nds peers M KÈ 
Cooling scusate e e oak C POESIE AIT 
FO — dition Permanent Magnet 


Palo Alto, California 
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MAGNETRONS FR 


* BEACON RADAR SYSTEMS 


D ESI 4 N E D * GUIDED MISSILE TELEMETERING SYSTEMS 


* HIGH RESOLUTION AIRBORNE 
FOR MAPPING SYSTEMS 


* WEATHER FORECASTING RADAR SYSTEMS 


Bomac has built up an outstanding reputation for 
producing magnetrons of exceptional quality. Such 
necessary and desirable characteristics as long life, 
reliability, ruggedness and compactness have been 
bywords with our customers for many years. Experi- 
ence gained since the early days of the Company has 
produced magnetrons which are used in nearly all 
types of applications. 

Magnetrons described in this catalogue are de- 


BATTLEFIELD IDENTIFICATION 
RADAR SYSTEMS 


GROUND, MARINE, AND AIR 
DETECTION SYSTEMS 


AIRPORT SURVEILLANCE 
HIGH SPEED HYDRAULIC TUNED SYSTEMS 


signed to operate over the widest possible ranges of 
conditions. Maximum performance may only be ex- 
pected when used with matching modulator and rf 
load. However, slight revisions to the magnetron, as 
recommended by the Applications Engineer, may be 
made which will optimize the performance in your 
existing equipment. For this service, we invite you to 
contact our Sales Department or Bomac Representa- 
tives. 





C-BAND MAGNETRON 
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BL-857 7088 /BL-212 

2.5 to 3.3 kMe 9.4 to 5.9 kMc 

è Tunable * Designed for Low Voltage 

* Electronically Tuned Operation 

The BL-857 is a volt- 52 
age-tunable S-band M-type TO 


This rugged tunable 
magnetron for airborne or 63 
missile beacon usc is very 
reliable and frequency stable under severe environmental pou 
ditions. A compact miniaturized tube, it is designed for ra 
installation. It has an integral permanent magnet and is coo eed 


BWO having a liquid- 
cooled integral magnet. It is electronically tunable and relatively 
insensitive to variations of load VSWR as high as 2:1. The tube 
may be modulated both in amplitude and frequency by the 
application of suitable voltages to the sole, grid or accelerator. 
The frequency is varied by adjustment of the anode-to-sole 





voltage. by conduction or forced air. 
9 - - 

CHARACTERISTICS: ; 
Lil a a ene DAD RS CHARACTERISTICS: 
Power Output .. — NER ANY 
Accelerator Voltage (max) . RR e TM Frequency panèl sians siksè bdesasssoèkiaskè e DIY ee 
Accelerator Current, Peak (man) . ki kI saaa cbak eki apt es ote ta ba DO M Power Output, Peak (min) .. ip diii a nisse i ae A NI 
Anode ee PA eden eee rr ek li AN Pulse Width (max) ia ee G ek ni mia Ve 

eT Anode Current .. E eet at A So Die rat n aa MED YN Duty Cycle „o Jc S s i 0.002 
Sole Voltage ........... e emi rito NN. E Anode Voltage, Peak . ig duni tesi d ERE d . V.15-1.45. kv 
Sole Current, Peak (max) NISIA a at to a tai C PER. MN Anode Current, Peak . i nid i d FA gee .0.8 a 
The Above Products Are Manufactured by Bomac Laboratories ........ Beverly, Massachusetts 
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BL-250 
5.4 to 5.9 kMc 





This rugged tunable magnetron for airborne or missile 
beacon use is very reliable and frequency stable under severe 
environmental conditions. A compact miniaturized tube. it is 
designed for rapid installation. It has an integral permanent 
magnet and is cooled by conduction or forced air. 


CHARACTERISTICS: 

Freauency . mA c E Ee .. 5,4-5,9 kMc 
Power Output, “Peak (min) . —— n LA La a 150 w 
Pulse Width (max) ———. — ——— la 
Dyfy- Cycle. Lee — "anser LEE oto ot Aa ADA 
Anode Voltage, Peak . - WeicHistcu MEM e E S 15-1,45 kv 
Anode Current, Peak 1... e zz oes: 


| C-BAND MAGNETRON 


BL-223A 
5.4 to 5.9 kMc 


# Minialurized 
* improved Compact Design 
* Ruggedized 





This rugged tunable magnetron for airborne or missile 
beacon use is very reliable and frequency stable under severe 
environmental conditions. A compact miniaturized tube, it is 
designed for rapid installation. It has an integral permanent 
magnet and is cooled by conduction or forced air. 


CHARACTERISTICS: 

Frequency .. TES — -545.9 kMe 
Power Output, Peak (min). ao B A 400 w 
Pulse Width (max) — 1 psec 
Duty Cycle ........ Massa oS ae | 2 0.002 
Anode Voltage, Peak — * i: — 1.7-2.1 kw 
Anode Current, Peak esmori si cane cr Te 
Wahl — kk ia EEO = é OF 
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MAGNETRONS 


C-BAND MAGNETRON 


n L MAC B L-242 
F 5.4 to 5.9 kMe 





This rugged tunable magnetron for airborne or missile 
beacon use is very reliable and frequency stable under severe 
environmental conditions. A compact miniaturized tube, it is 
designed for rapid installation. It has an integral permanent 
magnet and is cooled by conduction or forced air. 


CHARACTERISTICS: 

Frequency .......... — na aT eMe 
Power Output, Peak (min) ~ lai ace a Rea a Sb acco ad 400 w 
Pulse. Width [max) . — L em ai desir ee P (EEG 
Duty Cycle — . 0.002 
Anode Voltage, Peak . Ud tanda EN Rae 1.7-2.] kv 
Anode Current, Peak P a S a a y 


| C-BAND MAGNETRONS 


BLM-008 
5.4 to 9,9 kMe 


BLM-022 
5.4 ta 5.9 kMe 


BLM-026 
5.4 to 5.9 kMc 





* Minialurized 
# Tunoble 


These three tubes are rugged, tunable, miniature C-band 
magnetrons used for beacon applications requiring a peak power 
output of about 500 watts. The three types are similar in con- 
struction, but each type is tested to meet diflerent environmental 
conditions. 


CHARACTERISTICS: 
BLM-008 — BLM.022 BLM-026 


Frequency 5,4-5.9 5.4.5.9 5,4-5,9 kMc 
Power Output, Peak (min)... 400 500 500 w 
Pulse Width (max). l | 1 psec 
Duty Cycle. 0.002 0.002 0.002 

Anode Voltage, Peak. =- fil-23 1.9.2.3 2.1-2.3 kw 
Anode Current, Peak. 1.1 1,1 1.1 a 
Weight * 7 7 7 oz 


su « « Beverly, Massachusetts 





— 


© 


6 





MAGNETRONS AR 
T | 


C-BAND MAGNETRONS X-BAND MAGNETRON 





BLM-020 
' — 7503/BLM-024 
BL-245 0.3 to 9.5 kMe 
5.1 to 5.9 kMe 
* Tunable 
BL-230 e Compoci 


5.1 to 5.9 k Mi 





This rugged tunable magnetron for airborne or missile 





* Wide Tuning Ronge beacon use is very reliable under severe environmental condi- 
* Miniaturized tions. A compact miniaturized tube, it is designed for rapid 
* High Efficiency installation. It has an integral permanent magnet and is cooled 


by conduction or forced air. 





These rugged tunable magnetrons for airborne or missile CHARACTERISTICS: 

beacon use are very reliable and frequency stable under severe Fnübécy.. mr tome c e GE SALE 

environmental conditions. Compact miniaturized : tubes, they Power Output, Peak (min) . 2 CERU . 100 w 

are designed for rapid installation. They have integral per- Pulse Width (max) ss. aaa — — —— d i 1.5 psec 

manent magnets and are cooled by conduction or forced air. Duty Cycle ma — — 0.002 
Anode Voltage, Peak ...... — —— 1435-1.55 kv 
Anode Current, Peak A iaaii ma 0.95 a 
Dimensions ...... a WA an pa Mw dia x 2! in 

CHARACTERISTICS: Weight .... EM ee 

BLM-020 BL-245 BL-230 

PARROT Lue FERREA 5.4.5.9 5.4.5.9 5.4-5.9 kMc 

Power Output, Peak (min)... a 700 $00 1000 w 

Pulse Width (max)... mmmenas a 1.0 1.0 1.0 sec 

Duty Cycle... HERUM GEO IUOS na cr 0.002 0.002 X. MA T N 

Anode Voltage, Peak. sin risidinassoiasyn ^ Ree MAN 2.4-2.7 2.35-2.75 kv BAND GNE RO S 

Anode Current, Peak... = 1.4 1.5. 17 a 

WOREN S et EA 10 10 W oz 


BLM-003 
0.0 to 9.5 kMc 


BLM-014 
8.5 to 9.0 kMe 


BL-244 


5.5 to 5.6 kMc e Wide Tunable Range 
* High Reliability 


* Minioturized 





* Fixed Frequency 
* High Shock Resistance 


These rugged tunable magnetrons for airhorne or missile 
beacon use are very reliable and frequency stable under severe 





ġ environmental conditions. Compact miniaturized tubes, thev 
are designed for rapid installation. Thev have integral per- 
The BL-244 is a medium power fixed frequency magnetron manent magnets and are cooled bv conduction or forced air. 
recommended for surface radar applications. It is forced-air 
^ cooled, and has an integral permanent magnet. . 
CHARACTERISTICS: 
CHARACTERISTICS: BLM-003 BLM-014 
Frequency — 9.0-9.5 8.5-9.0 kMc 
Frequency ...... "e eae e ss 5,5-5.5 kMc Power Output, Peak (min)... a paka 150 150 w 
Power Output, Peak (min) - — q DID. Pulse Width (max)... * 1 1 jisec 
Pulse Width (max) .. A A — 1 psec Duty Cycle... Middle: ERR 0.002 
Duty Cycle „eserse TE a aE S Anode Voltage, Peak... arai i A 1.1-1.35 kv 
Anode Voltage, Peak .. kata pa anne sesa opa i iion aede ens REN Anode Current, Peak... es 0.90 090 a 
Anode Current, Peak .. ee le l, n a en 7 9i Ou 
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X-BAND MAGNETRON 





BLM-044 
9.3 to 9.5 kMe 


This tube, recom- 
mended for airborne and 
missile beacon applica- 
tions, has a precision gear tuner and very low heater current. 
It is reliable and frequency stable under severe environmental 
conditions. A miniature and compact unit, it is forced air or 
conduction cooled. It is similar to the BLM-024. 





CHARACTERISTICS: 

Frequency ....—.. otis tik kI Ask. FAN WO 
Power Output, Peak (mi in). bed DAOU eod ; „ 150 w 
Pulse Width (max)... Nus. iu i n i te TE AP AND 
Duty Cycle |... — — d bes DANI 
Anode Voltage, Peak .. . 1.05-1.35 kv 
Anode Current, Peak .... tat ko Sa kise saki itè mse TIN YO 
Weight ... PE RARE et aapuhqeesht iiie t ie HE m ESSA CR 


X-BAND MAGNETRON 


BLM-015 
9.0 to 9.5 kMc 
* Wide Tuning Range 


e Miniaturized 
* High Efficiency 





This rugged tunable 
magnetron, recommended 
for airborne and missile 
beacon use, is capable of high reliability and frequency stability 
under severe environmental conditions. The tube has an integral 
permanent magnet and is conduction or forced-air cooled. It is 
miniaturized and designed for easy installation. 


CHARACTERISTICS: 

A ea itomideemme EE SEE MS 
Power Output, Peak (min) e — — — kè cios SOU W 
Pulse Width (max) . kari akkaaaie sad dlc e kasek sa ek RA ea tek DOSA) Lot .l psec 
Duty Cyclo ............. kako ied Linien e ERR ERA 0.002 
Anode Voltage, Peak .. MID GR — AM: 35. 1 55 kv 
Anode Current, Peak .......... resi po si 10.8 


X-BAND MAGNETRON 


7446 /BL-233 
9.345 to 9.405 kMc 


This fixed frequency 
X-band light weight mag- 
netron is recommended for 
portable or marine radar use. The design features low cost con- 
struction and low power consumption. The tube has an integral 
permanent magnet and is conduction or forced-air cooled. 





CHARACTERISTICS: 

Frequency ...... — . 9,345-9,405 kMc 
Power Output, Peak (min) - — "mM ..B00 w 
Pulse Width (max) . ka aa red — na | psec 
Duty Cycle ............ vèt kie T w 0.0015 
Anode Voltage, Peak . den Lipa a 4. 23.2.9 kv 
ANOO CATON, POEM csipni zi BEREA E 








X-BAND MAGNETRON 


BLM-012 
8.9 to 9.4 kMe 


LE 


e Miniaturized 
® High Efficiency 
e High Power Beacon Tube 


This rugged tunable 
magnetron for airborne or 
missile beacon use is very 
reliable and frequency stable under severe environmental condi- 
tions. A compact miniaturized tube, it is designed for rapid in- 
stallation. It has an integral permanent magnet and is cooled 
by conduction or forced air. 


CHARACTERISTICS: 





II ta A JA — — . B.9-9.4 kMc 
Power Output, Peak (min) ~ — 2 NGMWI Gana 15K 
Pulse Width (max) .. da ir aia WE 
Duty Cycle ........ tise E P E ud E L sider OR 
Anode Voltage Peak . — a Ss ORT a 2.3-2.5 kv 
Anode Current, Peak . EN E R ar SR Be 
Weight .. EE Sites rami tibnu ID (GR 


X-BAND MAGNETRON 


5780 
8.5 to 9.6 kMe 


Tunable 

Wide Tuning Range 
Rugged Construction 
Built-in Arc Quencher 





This tunable, pulse 
type magnetron will with- 
stand high shock, up to 50 
G. It is a rugged tube with integral permanent magnet construc- 
tion and forced air cooling. The external mechanical tuner is de- 
signed for remote operation. An arc quencher, built into the 
output waveguide, minimizes window burnout. 


CHARACTERISTICS: 

Frequency .. ad ————— — doe ub EAS 
Power Output, Peak n n) S — 250 kw 
Pulse Width (max) . ri kbiek ie kostis ko bass oi e iba ans2 0420/1906 
Duty Cycle ............. —e kes a a. hRS 
Anode Voltage, Peak . DNE mA mcn BETSE - KV 
Anode Current, Peak — mini AERE — 


BLM-027 
16.0 to 16.4 kMc 


* Light Weigh! 
* Tunoble 





This pulse type, air- 
cooled, tunable magnetron 
is recommended for high 
definition radar. It is light weight and has an integral per- 
manent magnet. The external tuner may be adapted for remote 
operation. 


CHARACTERISTICS: 

Frequency ... motive ERREN . 15.0-15.4 kMc 
Power Output, Peak (mi n) "s 1 X. — ttie IO 
Pulse Width M — pco Adi SEM eie CES "MESE 
Duty Cycle * LI dusk Kòt D Anan i RM raa ia QN 
Anode Voltage, Peak — E . 3.4-3.8 kv 
Anode Current, Peak .......... — A A qi 
Weight w... — a iena me Ji. 


The Above Products Are Manufactured by Bomac Laboratories . . . . . . . . Beverly, Massachusetts 


34 





g 


Ku-BAND MAGNETRON 


MAGNETRONS FREQUE 


Ku-BAND MAGNETRON 





BLM-071 
15.9 to 16.1 kMc 


* High Power-to- Weight Ratio 





The BLM-071 is a fixed-frequency, Ku-band magnetron 
capable of 100-kw peak power output at a maximum duty cycle 
of 0.001. Internal construction and the use of ceramic parts 
permit operation at relatively high ambient temperatures. Input 
and output terminals can be pressurized up to 30 PSIA. 


CHARACTERISTICS: 


Frequency .. mm OR es 15.9-16.1 kMe 
Power Output, “Peak (min) - NELLE omite atanta . 100 kw 
Pulse Width . MA soti seni — dis . 0.07-1 00 psec 
Duty Cycle (max) —— le x — — 0.001 
Anode Voltage, Peak .. — . 19.0-22.0 kv 
Anode Current, Peak .. Ean a ea Ee . 2038 
Weight .. iore Habe nana l-a l TE 





K-BAND MAGNETRONS 


6551 
23.80 to 24.27 kMe 


BLM-006 
23.90 to 24.27 kMe 


* Fixed Frequency 
® Metol-Ceramic Construction 





These tubes are medium power K-band magnetrons capable 
of operating over a wide range of pulse conditions. The 
BLM-006 characteristics are particularly applicable to short 
range, high resolution systems. 


CHARACTERISTICS: 


6551 BLM-005 
Frequency...... 23.80-24.27 23.80-24.27 kMc 
Power Output, Peak (A) E i 40 40 kw 
Pulse Width 0.5 0.03 psec 
Duty Cycle. — 0.0004 0.0003 
Anode Voltage, Peak 13-15 13-145 kv 
Anode Current, Peak — 15 5 a 





Zm 
«t 
w 
» 
= 
o 
ta 


MAGNETRONS 


BL-221 
69.0 to 70.5 kMc 


BL-246 
68.0 to 71.5 kMc 


* Fixed Tuned 
* Melal-Ceramic Conslruction 





These two fixed-tuned 4.3-mm magnetrons will operate 
under adverse environmental conditions. Superior performance 
results from using high-strength ceramic structures and by 
minimizing weight. Weight reductions have been achieved from 
a new cathode structure and new magnet geometry using higher 
permeability material. Both input and output may be pres- 
surized. The pressure seal and choke used in this tube are 
more rugged mechanically and more uniform electrically than 
usual flanges for this band. 


CHARACTERISTICS: 


BL-221 BL-246 
Frequency. sé 69.0-70.5 68.0-71.5 kMc 
Power Output, Peak (min) — 10 8 kw 
Pola WIGTh. mai)... — 0.33 0.25 psec 
KATYE — itl e 0.0005 0.0005 
Anode Voltage, Peak... sss, 12.0-13,5 12.0-15.0 kv 
Anode Current, Peak. — — 9 9 a 
666 Ax&xb'/. in 
NA RR iere inaniter A 7.25 7.25 Ib 


V.BAND MAGNETRONS 


BL-235 
51.0 to 54.0 kMe 


BL-236 
54.0 to 57.0 kMe 


BL-237 
57.0 to 60.0 kMe 





These 5-mm magnetrons are capable of 10-kw peak power 
output at 0.0007 duty cycle. Good performance under adverse 
environment is obtained by use of ceramic parts, weight reduc- 
tion and improved magnetic circuitry. This light weight tube 
can be operated at high altitudes with pressurized input and 
output. 


CHARACTERISTICS: 


BL-235 BL-236 BL-237 
Freġuenev. .. .. 51,0-54,0 54.0-57.0 57.0-40.0 kMc 
Power Output, Peak (min)... 10.0 10.0 100 kw 
Pulse Width (max).. ii es 0.4 0.4 0.4 psec 
Duty Cycle  .... kW an et 6-8 6-8 6-8 x 1071 
Anode Voltage, Peak. 12.5-14.5 12.5-14.5 12.5-14.5 kv 
Anode Current, Peak... 8 8 8 a 
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Varian backward wave oscillator tubes have been 
designed in accordance with the same basic principles 
that have been so successful in the production of 
rugged. high performance klystron tubes. 

Designed for low voltage operation. these de- 
pendable tubes make compact system packaging pos- 
sible and simplify power supply design problems. since 
heavy and expensive high voltage power supplies are 
not required. 

The use of all-metal-ceramic construction makes 
these BWO tubes an ideal choice for airborne systems 
where ruggedness and reliability are essential. Wave- 
guide, helix and magnet are normally operated at 
ground potential and the tubes may be operated at any 
altitude without pressurization. 

Each BWO design is carefully optimized for per- 
formance in the specified operating range. 

New methods of precision fabrication and careful 
control of assembly techniques yield tubes that are re- 
markably free of fine line structure variation in the 


BWO POWER—FREQUENCY CHART 


| NW ula 
| e eT 


Hi 
| —— 


3 4 5 6 7 8 910 5 | 20 25 30 40 50 


S-BAND BWO 
















VA-181 
2.0 to 4.0 k Me 









® Metal and Ceramic Construction 
® Weight 15 Oz. 








The VA-181 is a rugged, electrostatically focused backward 
wave oscillator for local oscillator, signal generator, missile and 
satellite applications. It is particularly well suited for applica- 
lions where extremely severe environments are encountered. 
The small size and light weight simplify the design of compact 
systems. Balanced dual output is provided by means of two 
coaxial connectors. 













CHARACTERISTICS: 










Frequency . di pic cta 2.0 to 4.0 kMc 
Power Output, min. ... C RI 10 mW 
Tuning Voltage ... : pa —— 200 to 2000 Vdc 
Focusing Valtag& . sss. mmi se deos 100 to 400 Vdc 
Cathode Current .. 40 mAdc 
Grid Voltage — — 40 Vde 
Size, exclusive of connector . "E eo. IA" dia x 7" long 
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The Above Products Are Manufactured by Varian 
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VARIAN BACKWARD WAVE OSCILLATOR TUBES 


output level-frequency characteristic curve. Also of 
significance are the èxtremely small departures of the 
frequency- voltage characteristics from theoretical 
curves. 


BWO's are available with the waveguide and the 
helix isolated. This feature permits operation with the 
cathode at ground potential thus reducing heater power 
supply insulation requirements and lowering the shunt 
capacitance seen by the modulator. When operating 
with the cathode at ground potential, pressurization is 
required for high altitude applications. 


Varian Associates welcomes inquiries for develop- 
ment of tubes for new or existing applications. Fre- 
quently. existing product designs can be readily modi- 
fied to give characteristics which meet the requirements 
of a specific application. Tubes at other power levels 
and operating frequencies are continually being de- 
veloped to meet the demands of the rapidly expanding 
microwave field. 


X-BAND BWO 





VA-169 


; to 11.0 kMe C 


The VA.169 is a higher 
power version of the VA-161 but 
operates within a slightly dif. 
ferent frequency range. The helix 
and output waveguide are isolated 
from each other and from the 
tube magnet. Otherwise, the tube 
is physically identical to the 





VA-161. 
HARACTERISTICS 
Frequency 7.5 11.0 kMe 
Min. Avg. Min. Ava. 
Power Output 50 75 50 400 mW 
Helix Voltage = 250 — 860 Vde 
Helix Current — 30 — 34 mAdc 
Grid Voltaae — BO —- ap Yade 
Helix Modulation Sensitivity ; a Wa 2 3.4 Mc/V 





X-BAND BWO 


VA-161B 
1.5 to 11.0 kMc 


The VA-161B is a lower fre- 
queney version of the VA-161. It 
is physically identical to the 
VA-161 and includes all of the 
same features. 





CHARACTERISTICS: 


Freauency 1.5 11.0 kMc 
Min. Avg. Min, Avg. 

Power Output 10 30 20 110 mW . 

Helix Voltage * — 150 — 450 Vdc 

Helix Current — 20 -= 22 made l 

Grid Voltage — 40 — 40 Yde 

Helix Modulation Sensitivity 13 1$ 3 7 Mc/V 
Associates . . 5.5... a4 « « Palo Alto, California 


— — 


WAVE OSCILLATORS 


A t 


X-BAND BWO 


VA-168 
7.5 to 10.0 kMe 


The VA-168 is a higher power 
version of the VA-161 for fre- 
quency diversity radar applica- 
tions. It operates within a slightly 
different frequency range. The 
helix and output waveguide are 
isolated from each other and from 
the tube magnet. Otherwise, the 
tube is physically identical to the 
VA-161. 





CHARACTERISTICS: 


Prequenc ik ċass et 7.5 10.0 kMc 
Min. Avg. Min. Avg. 

Pole OU M. Lom. ME. 7148 100 400 mW 

Mere velada a — 290 — 780 Vdc 

Hohi Güren- os acia — 35 — 39  mAdc 

Grid Vollagau eem eti — 80 — 80  Vdc 

Helix Modulation Sensitivity... 6 9 2 35 . Mc/N 


1 X-BAND BWO 


VA-161 
8.2 to 12.4 kMc 


e Metal and Ceramic Construction 
* Voltage Tunoble 

* Smooth Power Outpu! 

* Low Operoting Voltoges 

* Small Size 

* Convection Cooled 


The VA-161 is a rugged, 
compact, permanent magnet 
focused, voltage tunable back- 
ward wave oscillator for radar 
local oscillator, signal generator 
and panoramic receiver applica- 
tions. The voltage tunable 
feature along with the very small fine grain structure of the 
power output vs. frequency characteristics make the VA-161 
ideal for high speed, wide frequency range, swept signal 
sources. Its small size and low voltage supply requirements are 
especially desirable in compact airborne systems. 





" 


CHARACTERISTICS: 
Frequency........ RES hu 8.2 12.4 kMc 


Min. Avg. Min. Ava. 
20 40 20 140 mW 
PAIN VON eeni — 1057 — 50 Vdc 
Mel ĠEN erret -- 20 — 22  mAdc 
e CENONE O aaien — 45 — 45 Vde 
Helix Modulation Sensitivity... 13 18 3 6 Me/V 


This tube is also manufactured by Varian Associates of Canada, Ltd. 
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CHARACTERISTICS: 
Frequency.. — ENTERAR 


Power Output... 


Helix Voltàge...... mm 


Mel Gurrent L. 
Grid VOllaga........ — 
Helix Modulation Sensitivity... 


K-BAND BWO 





CHARACTERISTICS: 
RES ENA AE We — 


Power Output... rin 
Helix Voltage... — 
A resm 
Grid Voltage... .. 

Grid Current... 


K-BAND BWO 





CHARACTERISTICS: 


KOC e 


Pompe rR ia a 
Helix Voltage. eaa EM 
Heli Currenb iu oceani 

Grid Voltage. 
Grid Current, 


Ku-BAND BWO 


VA-162 
12.4 to 18.0 kMe 


The VA-162 is similar to the 
VA-161 backward wave oscillator. 
It operates at frequencies in the 
Ku-band and is physically iden- 
tical except for the output wave- 

ide and flange.. The output 
ange mates with the UG-419/U, 


12.4 18.0 kMc 
Min. Avg Min, Avg. 
10 40 10 140 mW 
— 20 — 85 Vdc 
— 13 — 14 mAdc 
— 60 — 60  Vdc 
10 145 3 55 — Mc/V 





VA-163 
18 to 27 kMe 


® Metal and Ceramic Construction 


The VA-163, operating in 
Ku-band, is a higher frequency 
version of the VA-161. Physically 
it differs only in the output wave- 
guide and flange. The output 
flange mates with the UG-595/U. 


18 27 kMc 
Min, Avg. Min. Ava. 
5 8 5 8 mW 
— 275 — 00 Vdc 
— 10 — l0 | mAdc 
— 150 — 150 Vdc 
— 3 — 3 mAdc 








VA-164 
21 to 40 kMc 


* Metal and Ceramic Construction 


The VA-164, operating in 
K-band, is a higher frequency 
version of the VA-161. Physically 
it differs only in the output wave- 
gre and flange. The output 

ange mates with the UG-599/U, 


27 40 kMc 
Min. Avg. Min. Avg. 
3 5 5 mW 
— 275 — 1100 Vdc 
— 12 — 12 mAdc 
— 80 — 80  Vdc 
— 5 — 5 mAdc 


Also available on special order with output to mate with round 


UG-381/U flange. 


Associates - * . . - . 


Palo Alto, California 
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Varian traveling wave amplifier tubes are wide- 
band. high gain tubes with carefully designed and con- 
trolled characteristics. They are simple to install and 
operate. Electrostatic and periodic permanent magnet 
focusing are used frequently to provide light weight 
units. Tubes can be furnished with close phase toler- 








ances for multi-tube phased arrays. 


UHF PULSE AMPLIFIER 





0,490 ta 0.610 k Me 
5 kw peak 
300 W average 


VA-134 


The VA-134 is a grid-pulsed high gain tube which can be 
used as a final amplifier in multi-output-tuhe radars or as a 
driver for megawatt amplifiers of frequency-agile coherent radar 
systems, The tube has a periodic permanent magnet for focusing 
and is liquid cooled. 


CHARACTERISTICS: 
Bandwidth — AAA AAA — — 120 Me 
Frequency Coverage . At — . 0.430-0.510 kMe 
Power Oüufput, peak 25s — — — ON 5 kw 
Power Output, avg. . diris s esci si M d . 300 W 
GAN es a A AA kk ki n an ak ok a kk e DL pak 45 db 
— HON ANS — SOO psec 
Beam Voltage, peak . — SA IE xa ir 10 kv 
Beam Current, peek — — 2.5 a 
Grid Valtage 

L ea -. —300 Vdc 

Peak labove cathode) . Ñ s 450 v 
Dimensions . mel 2 dia: x c 7014 in, 
Weight . — — — knnen SEEN UL ya enan 160 Ib 
uwa a — ——— . Liquid 


FoċisiNŻ LL lee 


a Periodic Permanent Magnet 





AMPLIFIER 


VA-132 
0.5 to 1.0 kMe 
200 W CW 





The VA-132 air-cooled CW amplifier tube is used for broad- 
band applications where small size, light weight and ruggedness 
are important. An air-cooled electromagnet provides a self- 
centering tube mount. 


CHARACTERISTICS: 


EXHI a e 
Frequency Coverage —...—.......-___.....»_. 
PE CG e in tk kk Sa ob EAT a kn 


anons mansyon yen penn A. ME 
-0.500- 1.000 kMc 
A A re Far, Li al 


EA liba kk kk kdk ka L AE at BST tit ONÈ 
Beam Voltage . ü 4, 4.4 kVdc 
Beam Current . en MU ete 
Dimensions (with solenoid) .. a x & x 23 in. 


AME ke kanè nn ecd Negras eee Me AT a assa E 
Ce DUE IN va a Forced Air 
Focusing |... ADA ik 'VA-1532 Electromagnet 


VA-1532 ELECTROMAGNET 


Focusing Electromagnet for VA-132 


Power Requirement .. E Ed m AOU W 
Dimensions ......... uL MC — E Ma dia x 2014 in, 
Weight se EE ree — 2 Ib 
Cooling .. . Forced. Air 
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Farinn 





TRAVELIN G 


WIDEBAND * HIGH GAIN * 


Varian is established as the leader in the field of 
medium power pulsed TWT's. and is the only estab- 
lished supplier of malti-megawatt traveling wave am- 
plifiers. Many new traveling wave tubes are in develop- 
ment and design: Varian welcomes your inquiry about 
new products and product performance. 


HIGH EFFICIENCY 





L-BAND PULSE AMPLIFIER 


VA-131 

1.15 to 1.55 kMe 
50 kw peak 

200 W average 





— 


The VA-131 is a grid-pulsed high gain tube for use in air- 
borne systems. It may be used as an element driver in phased- 
array radars or as a driver for megawatt amplifiers of fre- 
quency-agile coherent radar systems. The tube has periodic 
permanent magnet focusing and is liquid cooled. 


CHARACTERISTICS: 





Bandwidth . — 400 Mc 
Frequency Coverage | MEM — 71.15-1,55 kMe 
Power Output, peak , nenatis co o anton a eet Easy DID LONE 
Power Output, avg. A oe — 200. W 
Galm L. — —— — 45 db 
Pulse Duration . rui aa taa pani ae AR ANS 
Baam a pi knn kòk pp kk Ak poke on fr ii eee enb an AA NOE 
Beam ‘Current, peak es 2 ses E a 
Grid Voltage 

i a «——— cen E -—300 Vdc 

Peak (above cathode) . — ALIUM pan i . 400 v 
Dimensions . uu x c 8l, x 55 in. 
Weight .......... Co ee otn citm IE HL reor tic errat ka e A Ls 70 Ib 
key NT nt NAN Liquid 


Poco EL — Periodic Permanent Magne! 


L-BAND PULSE AMPLIFIER 


VA-133 
- 1.25 to 1.40 kMe 
: 5 kw peak 
| AM) W average 


aj 


B. 


The VA-133 is a grid-pulsed high gain tube which can be 
used as an element driver in phased- -array radars or as a driver 
for megawatt amplifiers of frequency-agile coherent radar sys- 
tems. Deviations from phase linearity are kept to a minimum. 
Gain over 10 percent bandwidth is held to within +0.25 db. 
The tube has periodic permanent magnet focusing and is liquid 
cooled. 


CHARACTERISTICS: 


Bandwidth . ....... ri, . 180 Me 
Frequency Coverage — z A 25. 1.40 kMc 
Power Output, peak kasek ix IL ,5 kw 
Power GRI POU Ta TAE a ba . 330 W 
Gain seai i — No a. db 
Pulse Duration E ħaa edie oo Ped santo kk si . 500 psec 
Beam Voltage, peak eae EIS 
Beam Current, peak. pi E take Di 
Grid Voltage 
Bias s oae TEMO. VC 
Peak [above cathode) . A caecos: Bs I de EE Ti . 200 v 
Dimensions — — ko EN 3 dia. x 48 in. 
Weight . A, iii pere aa ET 
Cooling an a — — * Liquid 
Pet a uro OF i Periodic Permanent Magnet 
Associales .... Palo Alto. California 
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WAVE 


L-BAND CW AMPLIFIER 


1.0 to 2.0 kMe 
VA-601 50 W CW 


e Metal and Ceramic 
Construction 
e PPM Focused 


The VA-601 is a periodic permanent magnet focused travel- 
ing wave amplifier which provides a minimum CW power output 
of 50 watts in L-band. It is forced air cooled. Input and output 
rf connectors are Type C coaxial. 


CHARACTERISTICS: 


FPEOGVODEV Leserreise amans d. fo-2-kMec 
Power Output, | IU. oer IEEE RENI ernteeentinesia. DU M. 
BOAT. VEO uerit ERR LL oodenem Vaio 2000 Vde 
Been: COUP ee ee ee a ine ae MARE 
Saturated ‘Gein, mil; A ee, 40 db 


S-BAND PULSE AMPLIFIERS 





VA-125A 
2.60 to 2.95 k Mi 


VA-125B 

2.90 to 3.25 kMc 
2 Mw peak 

4 kW average 


The VA-125A and VA-125B 
are traveling wave pulse ampli- 
fier tubes for coherent and fre- 
quency-agile phased-array radar 
systems. Simple rugged construc- 
tion with self-centering non-criti- 
cal mounting in the electromag- 
net provides a reliable amplifier 
unit which requires no adjust- 
VA-125A ments. 


CHARACTERISTICS: 


Bandwidth . TUNSN BATES e AN BUM e Te A EA OMC 
Frequency Coverage 

A uL se A Tipi doc .60-2.95 kMe 

E SA A edere ids .90-3.25 kMc 
Power Output, — — — — . 30 Mw 
Power Output, avg. Sco aa MaMdaiiiasaiceaidd chiedi Riccio eki rissani E E 
CIBUM ia sea ok DIN biw bin os oak kk aaa Fa a Rit aka tenb bobis, WÈ: A 
Pulse Duration Tetġoiranzsjakia. TO MAQ 
Bann. Volfadb, 66 KV 
eteri, Mall noon a sani e en DA 
Dimensions 

adeb NR E RA RANS Mk 

—— — tè ao —0—0— — 
Cooling m ———ÀÓ€ - Liquid 
PONE enel nad REPE e VAIS Electromagnet 





nN 


VA-1525 ELECTROMAGNET 
Focusing Electromagnet for VA-125A and VA-1258 


Power Requirement e . 2400 W 
GOONG seiesima — Water 
Dimensions .........smenznzzznnni - M dia x 257 in. 
L Weight ....... redije sew yann PP WAN! SON) 





AMPLIFIERS 


RELIABLE © PROVED STRUCTURES * WIDE CHOICE OF CHARACTERISTICS 











Bandwidth figures stated for 
TWTs are synonymous with 
frequency coverage. Repre- 
sentative values are 10 to 65 
percent; they vary according 
to the application. 


S-BAND PULSE AMPLIFIER 





VA-128 
2.7 to 3.5 kMc 


9 kw peak 
15 W average 





The VA-128 is a traveling wave pulse amplifier tube for 
advanced coherent and frequency-agile radar systems requiring 
rigid control of tube characteristics. It is air cooled and light 
weight with periodic permanent magnet focusing. Its character- 
istics are suited to use in multi-tube final amplifier units or to 
service in the driver stages of multi-megawatt TWT amplifiers 


(such as the VA-125A,B). 


CHARACTERISTICS: 


Bandwidth . E E I EEE EAAS EERON. CENE AER > 
Frequency Coverage . ħi e e en . 2.7-3.5 kMc 
Power Output, m — . 5 kw 
Power KO DY n ik kit kri as ina ea si ana tk do batan oak ie sto deed ie e w W 
Pulse Duration. aid DONNE 
TO TM 
Beam Current, peak m. «RERUM Masala eique ic qM iie MM RS MOM M 
Grid Voltage l 

Bias ........ ise a IOON 

Peak (above cathode) - —— . 700 v 
Dimensions — — — en A ao -3* x TU x c 193, in. 
Cooling .. minimise dE UA Forced Air 
— ap . Periodic Permanent Magnet 


X-BAND PULSE AMPLIFIER 





VA-126 

5.4 to 5.9 kMc 
3 Mw peak 

5.0 kW average 


The VA-126 pulse amplifier 
is used in advanced frequency- 
agile coherent radar systems. This 
liquid-cooled tube is self-center- 
ing in its electromagnet which 
simplifies installation. Typical effi- 
ciency is 30 percent. 





CHARACTERISTICS: 

Bandwidth . ee ae A S 
Frequency Coverage . m ki tim Pansassnn titii Aena ERE IRR MM ARMAS Ped Mere e RE. URN S 
Power Output, pus A ni m n M ee D 
Power Output, ava. ·· .. 6V 6 
GB seine ibérico Pp psi MR do Ocio Ge Pot n ant TO: aD 
Pulse Duration esponiet iz A 
SEHMI NEED. EUR ALorem epic Meier ie . 125 kv 
Beam Current, pask aca na E si .95 à 
PT eee aksè desse sissa fee saké 45: x 16. x 733 in. 
b ET TAT IT A ka sik . 75 Ib 
GOONG: BREL epulae Gina . Liquid 
Fócusihg. .— —— adret jati ienet 


. VA- 1526 Electromagnet 
VA-1526 ELECTROMAGNET 


Focusing Electromagnet for VA-126 


Power. Requirement Luo in n nek a tionenevn . 3000 W 
Dine 66 Mwe dia x x in. 
MON monn 250 Ib 
HMM ren ia e eye ai A ou BO n rara oo Di on DA endidqinssvptitemtiemme mm ' Liquid 


The Above Products Are Miki by Varian Associates . . .. . . . . . Palo Alto, California 
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om a STABILIZATION 


FREQUENCY-STABILIZED LOW-NOISE © 


* Unlimited life 
* Light weight 


FEATURING 


Passive cavity stabilization of reflex klystrons pro- 
duces efficient. reliable frequency stabilization without 
the frequency response limitation of conventional elec- 
tronic AFC circuitry. The degree of stabilization is in- 
dependent of the frequency of the disturbance. 


A figure of merit for these cavity stabilized sys- 
tems is the stabilization factor. For example, a factor 
of 25 means that a reflector modulation sensitivity of 
1 Me/volt for an unstabilized klystron is effectively re- 
duced by 1/25th. or to 40 kc/volt. The same reduction 
is applicable to the other frequency-dependent parame- 
ters of the tube. including frequency pulling due to 
load variations. 


Write for Application Engineering Bulletin No. 14 
for detailed information on the Passive Stabilization 
technique. 


Cavities can be provided for stabilization of anv 
klystron oscillator listed in this catalog. Special cavities 
can be designed for custom applications. 


VA-1261 


* Available at Any Frequency in 
X-Band. Trimmable = 20 Mc 

* Unlooded Q — 38,000 

* Stobilization Factor — 30 
Approximately 

* Temperature Compensated 





334'' long x 3-11/16" wide x 2!" high 


The VA-1261 is temperature compensated to 5 parts in 
10'/°C. Rigid brazed and welded construction insures stable 
nonmicrophonic operation. This cavity is intended for fixed 
frequency application but it does have a trim frequency 
tuning adjustment as indicated above. Cavity insertion loss 
is normally 10 db. The insertion loss can be decreased with 
a resultant slight decrease in stabilization factor. 


* Long term stability to 1 part in 105 
* Short term stability to 1 part in 10? 


* Compensated against thermal drift up to 5 parts in 107 per °C. 






VA-1262 
ao 





è Tunoble +125 Mc in X-Band 

e Stabilization Factor = 30 
Approximately 

® Unloaded Q = 30,000 


b!" long x 3" wide x 21" high 


The VA-1262 stabilizing cavity is easily and accurately 
tunable and provides a stabilization factor of approximately 
30. The insertion loss is adjustable from 6 to 12 db. This 
cavity is especially suited for uses where a tunable highly 
stable source of microwave energy is needed. For a rugged- 
ized version, see the VA-1296. 


VA-1280B 


* Tunable 8.2 to 10.2 kMc 

® Stabilization Factor With 
VA-201B Klystron — 120 

* Unloaded Q — 110,000 


The VA-1280B stalo 
cavity provides a very high 
23'' high—mounts on three supports, degree of short term fre- 
with 5⁄2" radius quency stability for air- 
borne and similar systems. 
This cavity has a short term frequency stability to 1 part in 
10° and wide range tunability making it a very useful labora- 
tory instrument. Reduction in oscillator power through the 
cavity is 10 db with a small range of adjustment. When used to 
stabilize the VA-201B klystron, the stabilized power output is 
ample to supply a local oscillator signal or to drive a klystron 
amplifier. 


The Above Products Are Manufactured by Varian Associates ........ . Palo Alto, California 
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CAVITIES e Elimination of active AFC loops in microwave receivers 


MICROWAVE POWER FOR... 


VA-1281 
+50 Mc 


VA-1281E* 
+50 Mc 


® Available at Any Frequency 
in X-Band 

€ Stabilization Factor — 20 
Approximately 

* Unloaded Q = 20,000 

è Light Weight 





VA-1281E* 


3%" long x 2%" wide x 2%"' high These two cavities are 


similar; however, the VA- 

1281 is temperature com- 
pensated to 1 part in 109 while the VA-1281E is compensated 
to 5 parts in 107 and has convenient mounting tabs attached to 
the input and output flanges. Rigid welded and brazed con- 
struction is used throughout, yielding excellent resistance to 
microphonics. The cavities are intended for fixed frequency 
application but have a tuning adjustment range as indicated 
above. The insertion loss through the cavities is normally 10 db, 
but can be reduced with a slight decrease in the stabilization 
factor. The weight of each of the cavities is approximately 20 


unces. . 
* The VA-1281E supersedes the V A-1281B and incorporates 
an improved mechanical design. 


VA-1281C 


e Band-Poss Filter Cavity 

® Availoble at Any Frequency 
in X-Band 

è Unloaded Q = 20,000 

è Temperature Compensated 

e Light Weigh! 


This cavity is mechan- 
ically similar to the VA- 
1281. It is, however, a 
band-pass filter, adjusted to have the highest possible Q for a 

iven insertion loss. The insertion loss is normally set at 10 db. 

he half power bandwidth of this cavity is approximately 
750 ke at 9350 Mc. The VA-1281C is temperature compensated 
to 1 part in 106 per °C. 





334" long x 24" wide x 2%" high 





VA-1282 VA-1284 

+10 Me +100 Me 

* Availoble at Any * Avoilable at Any 
Frequency in C-Band Frequency in C-Band 


* Stabilization Factor — 50 
* Unloaded Q — 50,000 


€ Stabilization Factor — 25 
* Unlooded Q — 30,000 


ki Designed for use in 
"stabilizing the signal 
source in high-power klys- 
tron transmitters or in sta- 
bilizing receiver local os- 
cillators. Ideally suited for 
airborne application. 
Cavity insertion loss is approximately 10 db for the VA-1282 
and approximately 6 db for the VA-1284. The insertion loss can 
be reduced with a slight reduction in stabilization factor. 





VA-1284 


7" long x 3''' wide x 394"' high 
Shown with VA-220 F klystron 


The Above Products Are Manufactured by Varian Associates ... . 


Stable master oscillators in doppler transmitters 
Reliable beacons 
Low noise test application 


VA-1285 
13.5 kMe +50 Me 


è Temperature Compensated 
® Stabilization Factor With 

VA-92C Klystron — 20 
è Unloaded Q — 35,000 


* Trim Tuning Adjustment 





3-9/16" long x 3/4" wide x 2-3/16" high 


This cavity provides a 
Shown with VA-92C klystron 


frequency stabilized source 
of microwave power at Ku- 
band. The VA-1285 uses welded and brazed construction and, 
like other Varian stabilizing cavities, is exceptionally low in 
microphonics. Temperature coefficient is 1 part in 10° per °C. 
The insertion loss of this cavity is set at 6 db. When used with 
the VA-92C klystron approximately 50 mW of power is avail- 
— Other frequencies in Ku-band are available on special 
order. 





VA-1296 


* Tunable 3 125 Mc in 
X-Band 

* Stabilization Factor — 20 
Approximately 

® Unloaded Q = 25,000 

* Hermetically Sealed 





The VA-1296 stalo 
cavity is typical of Varian 
: Associates’ ability to pro- 
vide specialized cavities for individual needs. This cavity is 
hermetically sealed, readily tunable, and has high resistance to 
shock and vibration. It provides a stabilization factor of approx- 
imately 20 depending upon the oscillator used. The insertion 
loss is adjustable from 5 to 8 db. 


8A" long x 34" wide x 3" high 


VA-1299 
“15 Me 


* For Any Frequency in X-Band 

* Stobilization Factor with 
VA-217C Klystron — 20 

* Hermetically Sealed and 
Evacuated 

è Temperature Compensated 


The VA-1299 is the 
basic model of Varian As- 
sociates X-band series of 
hermetically sealed and 
evacuated high Q cavity 
resonators. These cavities 
provide frequency stabilization of microwave oscillators under 
conditions of variable pressure as well as variable temperature. 
Rigid brazed and welded construction is used throughout. 
Convenient tabs assure firm mounting into the waveguide sys- 
tem. A trim tuning adjustment is provided. All adjustments are 
secured with locknuts for stable non-microphonic operation. 
With the combination of a VA-1299 cavity and a VA-217C 
klystron, a long term stability of +1 Me under widely varying 
environmental conditions can be obtained with a well-regulated 
power supply. The VA-1299 has many applications when used 
as a frequency stabilizing device with reflex klystron oscillators 
such as the Varian VA-217C. Among these are uses in klystron 
transmitters, airborne receivers, local oscillators, and missile 
guidance systems. 





3%"' long x 2%"' wide x 23" high 
Shown with VA-217C klystron 


05 « Palo Alto, California 
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Bomac reference cavities are available in a num- 
ber of types for a wide variety of applications such as 
use for secondary frequency standards in radar or 
beacon receivers, 

Both transmission and dual-mode cavities may be 
furnished as fixed-tuned, multi-channel fixed-tuned 
(detent). or continuously tuned (calibrated) types. 
The transmission type finds application in phase-shift- 


comparator systems. The dual-mode cavities, having 
two outputs tuned to slightly different frequencies, 
permit control by use*of output voltages from separate 
crystal detectors. Their use requires less sophisticated 
circuitry and, at the same time, permits larger fre- 
quency ranges. 

Representative stock items are listed below: spe- 
cial items are available upon request. 


Q 


PRODUCT FROANGE IL 
NUMBER Mc QL db FEATURE 
BL-467 5400-5900 13 max. Direct reading tunable dual mode cavity with input 
cavity transition and attenuator, output attenuators and 
c BAND onl a! detectors, calibrated in 0.5 Mc increments 
BL-476 5400-5900 Same as above, but without input transition, attenu- 
ator or output crystal detectors 
1922 | 9250 | 1900-2400 
1923 9280 1900-2400 
19024 | 9310 | 1900-2400 Transmission, copper body, aluminum mounting 
| x BAND 5846 E COSE A ae block temperature coefficient .015 Mc/°C. 
en | s | ne | 4 
n | m | ne | 4 — 


The 1Q series shown above may be made to order in the frequency range of 9230 to 9330 and with à maximum Ye f 
of 3000 and a Care ponding min. IL of 10 db. With relaxed temperature coefficient the frequency range may L l 
expanded to cover 9000 to 10,000 mc. 


MICROWAVE 







MAX, 
MATCHED PAIRS °? CONVER- MAX. 
TEST SION OUTPUT 
FORWARD REVERSE FORWARD G REVERSIBLE FREQUENCY Loss NOISE 
POLARITY ' POLARITY ? FORWARD REVERSE * POLARITY 5 Mc db TIO 
— — |  INZIBR | INZIBM | INZIBMR | INAI6B | 300 | 65 | 20 
INzic— | 1NnCR | INZICM |INzICMR | inanc | 3000 | ss | 15 
S sano inao | maor | INZIDM | INZIDMR | INAT6D | 300 | so | 13 
INziE— | INZER | INZIEM |INZEMR | INGIGE | 3€ | — | — 
INZIWE: | 1NZIWER| INZIWEM| INZIWEMR | INZIWE | 390 | ss | 15 
wis — | mi | onm |MUMR | — | ww | — | — 
perg pneus NS T |- ec | nc 


—twazon_| iwasem_| iwagmme | Né | ss | os _ 2 

. INzCR | INZ3CM |IN2CMR l INsI6C | 9305. | 60 | 20 

. 1N23DR | 1N23DM  !N23DMR | 1N416D — 
— 


— 1.7 
— IN23ER | 1N23EM _ (Nd l 305 Sree sil 
[779375 | — 6r 





1N23C 
1N23D 
1N23E 



























3X BAND 1N23WE * —lNISWER |_IN23WEM | INZ3WEMR | IN23WE 14 
1N149 — 1NI49R | INI49M | INI49MR — 1.5 
BL173 — BLIZ3R — dune | Mm — 14 
BL169 » ^ BLI69R | BLI69M | BLI69MR 2.0 à 
BL172 — BLI72R | BLI72M |BLI72MR | —  — 14 - 
BL172A BLI72AR | BLI72AM | BL172AMR — 14 
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CAVITIES FREQUENCY B 
FREQUENCY BANDS 
FREQUENCY 
PRODUCT RANGE IL 

NUMBER Mc QL db FEATURE 

1926A 1000-1500 Small invar transmission cavity with temperature co- 
efficient of .006 Mc/°C. 

6301 a | EG Small invar transmission cavity with temperature co- 
efficient of .006 Mc/°C. 

6452 a | n Small invar transmission cavity with temperature co- 
efficient of .005 Mc/*C. 

BL-468 1950 nominal Transmission cavity six positions detent, fixed tuned 
up to 25 Me separation. Temperature coefficient 

.009 Mc/*?C. 

BL-469 pee 1200-2500 SES EMI Dual mode six-position detent, fixed tuned up to 100 
Mc separation. Temperature coefficient .005 Mc/°C. 

BL-470 2000-2500 Reference cavity fixed tuned. VSWR 1.4 max. tem- 
perature coefficient .0038 Mc/°C. Controlled input 
and output reference plane location 

BL-471 90,000 "Echo-Box" Dual frequency fixed tuned ring time in excess of 

(approx.) 20 usec. Difference in ring fime between frequencies 

less than 3 4sec. 

BL-472 1000-1400 "Plug-in" transmission cavity for quick change of 
frequency over an 8500 to 9600 Mc range, tempera- 
ture coefficient .006 Mc/°C. 





Transmission cavity, fixed tuned, light-weight model 
temperature coefficient, 007 Mc/°C. 


Similar to BL-468. Six frequencies 15.0 Mc apart 


BL-459 8800 1200-1800 
BL-435 9280-9355 1950 nominal 


= 
Fixed tuned, dual mode cavity. Temperature coeffi- 


BL-474 16,280 5000-8000 
Ku BAND MEN cient, .02 Mc/*C. 


t BL-452 16,230-16,330 5000-8000 15 max. Tunable, dual mode cavity with micrometer calibra- 


Transmission cavity weight, 4 oz. Temperature coeffi- 
cient, .02 Mc/°C. 


w 
N 


tion. Temperature coefficient, .02 Mc/*C. 


* Per customer requirements. 


MIXER DIODES 


* NOTES 
. VERAL 
VSWR IN POWER BURN- RECEIVER IF STAND- 1. Forward polarity—Path of easy current flow (conventional) 
oe, EL (RSS) [OKMS) MR 7 is from base to pin. Base is positive with respect to pin. 


2. Reverse polarity—Path of easy current flow (conventional) 
















1.3 350-450 JAN 105 7. JAN 124 coaxial mixer will soon be replaced by an equiva- 
13 335-465 lent waveguide mixer. 

| 335-465 | JAN 105 8, IN2JWE and IN21WE iro tally tested und - 
13 See SAR DS treme ċondiitoaa MSc ding. dè "MIL-E-1/1117 and MIL-E- 
1.5 325-475 AN 105 1/1115 JAN specifications, respectively. 


325475 |J 
3 J 


ki E E | 200-800 ` JAN 124 is from pin to base. Base Is negative with respect to pin. 
— KT EEI 200-800 JAN 124 3. e tol owing i mie ade are available matched within 
ms 
15 | os | 20 | 734 | 350450 | JAN 124 Convetzjon inas-62 dB 
1.3 | EO E 3 / 350-450 . JAN 124 Crystal current matched to within 5% of lower value. 
4. Designati ding in MR indicate diod irs havi 
a [es [s [asosi [dan aee] Epe ton vie m tug oie nib M 
13 Ki) eee | 350450 - JAN 264 5. fer bie PRINT. cane e mes “e te At "e 
ntical to their fixe arity counterpa 
13 EOGENIJT 350-450 | JAN 264 ind pu directly tnterchangentte with indicated fixed 
polarity types. 
5. Overall noise fi i Iculated from: 
oc ysis JAN MS | — toto Men Ge ee 18 ab at 
A EET 
aa eos 
TA 9 
[gon PEE en 
msn 7 
rung c 097 7 


23 NO 
z 
cO Se 
mm 
o NS 





1.3 335-455 AN 105 9. BL169 diodes are spaan designed for doppler radar 
T 1.5 325-475 a — real — — — noise figures 
13 325465 - JAN 105 — pes -oscillator power levels. Frequency range 
1.3 1.0 2.0 7.0 325-465 | JAN 105 
The Above Products Are Manufactured by Bomac Laboratories . . . . . . . . Beverly, Massachusetts 
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The Above Products 





* MEASURE UHF AND MICROWAVE POWER 
* VERY LOW VSWR 


* TERMINATE BOTH PRESSURIZED AND 
UNPRESSURIZED TRANSMISSION LINE SYSTEMS 


Varian Water Loads and Calorimeters provide an 
accurate and convenient means for measuring RF 
power. Loads are conservatively rated in terms of aver- 
age and peak power and the waveguide or line portion 
of most models is pressure tight for applications where 


Y-4022B Water Load 
(Basic Load lllustrated) 


7.1 to 10.2 kMc 


5 kW average 
0.5 Mw peak 
VSWR <1.15 


Y-4022C Water Load 
(Basic Load with 
Waveguide Taper 





Section) 
7.1 to 12.4 kMe 
V-40228 174" x 3-1/15" x 1714" 5k x average 
() 
V- 7 14 E [T] l ju ` UY pe ak 
4022C 174" x 3-1/16" x 2114 VSWR <LIS 


V-4023A Water Load 


+8 to 7.5 kMe 
8 kW average 
2 Mw pc ik 


VSWR «115 


Y-4023B Water Load 
4.0 to 6.0 kMc 

8 kW average 

2 Mw peak 

VSWR «1.15 





V-4023A 354" x 4!4"' x 23-1/16" 
V-4023B 354'* x 4/47 x 257" 


V-4041 Water Load 


1.7 to 2.6 kMc 
12 kW average 
VSWR «1.15 


634" x 474" x 4873" 


Y-4042 Water Load 
0.47 k Me to 1.2 kMe 
15 kW average 
VSWR <1.15 





SA" x T" x BS" 


Are 


| e VARIAN WATER LOADS 


* SERVE AS HIGH OR LOW POWER DUMMY LOADS 
* OPERATE EITHER PULSED OR CW 


* PROVIDE ACCURATE MEASUREMENTS OF 
AVERAGE POWER 


a pressurized transmission line is required. Loads not 
pressure tight may be modified on request. VSWR is 
much lower than the specified maximum over most of 
the frequency range: data on lower values of VSWR 
for specified frequencies furnished on request. 


V-4045 Water Load 








2:7 to 48 kMe 

30 kW average 

3 Mw pe ik 

VSWR <1.15 
8" x 8I" x 38/4" 

V-4045D 

7.0 to 10.2 kMi 

30 kW average 

0,5 Mw peak 

VSWHR «1,15 
&" x A" x 48'' 

V-4044 

0.76 to 0.98 kMe 

75 kW average 


VSWR <1.20 





13/4" x 1454" x 1291/4" 


CALORIMETERS 


V-4030-7A 7 kW Nominal, for 
Standard 19" Rack Mounting 


V-4030-7B 7 kW Nominal, for 
Laboratory Table 


V-4030-14A 14 kW Nominal, for 
Standard 19'"" Rack Mounting 


V-4030-14B 14 kW Nominal, for 
Laboratory Table 





OVERALL ACCURACY 
+2% ABOVE 209, OF 
MAXIMUM FLOW 


Manufactured by Varian Associates ......... Palo Alto, California 





T 


ORTHOMODE' H 


Varian ORTHOMODE® balanced mixers are com- 
pact, high performance devices designed to furnish 
wideband operation without adjustment. Their unique 
design saves space and weight and provides sensitivity 
identical with that of conventional balanced mixers. 
These mixers are now available in standard types for 
several frequency ranges. Additional models are under 
development. 


These devices are also used as balanced modula- 
tors. They may be supplied in special configurations 
which include the combination of a mixer as a local 
oscillator and an unwanted sideband suppression filter. 
Other configurations may include the combination of 


YBRID MIXERS 


two mixers for the suppression of the unwanted side- 
band by cancellation. Custom shapes are available on 
special order. 

ORTHOMODE® hybrid mixers are particularly 
useful in applications where environmental or space 
limitations present difficult packaging problems. The 
single IF output of these mixers offers the advantage 
of low shunt capacitance. 

These mixers can be supplied with coaxial or spe- 
cial waveguide signal and local-oscillator inputs. 

Varian Associates welcomes your inquiries for the 
development of ORTHOMODE® mixers for new or ex- 


isting applications. 





















V-8302A V-8303B V.8306B V-8309B 

TYPE NUMBER - V-8302A V-8302B  V-8303B V-8306B V-8308B V-8309B 
Available Frequency Range (kMe) | 5.85 to 785 | 751085 | 95 to 10.8 3.95 to 5.85* 
Operating Frequency Range zi Any l kMe' |. Any 400 Mc* | Any 1 kMc* 

Without Adjustment (kMc) 8.5 to 9.6 8.5 to 9.6 band ——— band band 
Typical Noise Figure Including jo FEX. 

L5 db IF and 3 db Image (db) 2.0 B5 | 199 80 
Signal np VSWR mex a a 19 — — 
———— Conger UG39/U UG39/U UG344/U UGSI/U — UG39/U UG149/U 
LO apa VA ma [3 [239 [29 T 
AEN DS UG39/U | UG39/U "— — | J domom 
Output Connector** Microdot ! Microdot A mr e es — BNC 
IF Output Impedance 200 Q. 10 uuf | 200 Q, 10 suf 200 2, 10 ma | IET Q. 10 wef 200 A, 10 nul 
Crystals BLI72MR — BLI72MR IN415EMR l INSISEMR | BLI72MR IN415EMR 
Approx. Mixer Dimensions (in) 2x156 x M ETSE Ax 1% IET Dia x T — RIK 354 Dia x 134 
‘Approx: Weight (oe) ee ec IN 


* Cnsromar specifies desired center Kemeny. e Other types available on request 
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R F PACKAGES 


FREQUENCY | 
RANSE 
NUM BER FRO DUCT LINE SIZE 


PS-21 
BL-539 TRE — 0.5" x 1.0" 


BLP-027D R.F. package 23.7-24.3 —€— 0.5" 


FEATURE 


BL-244]: klystron, TR (6115 





mixer and balanced AFC mixer 





mixer and balanced AFC mixer 


AFC mixers 


The Above Products Are Manufactured by Bomac Laboratories . 


7 L.O. klystron mounts directly on | V-8302A 
Alto. 


California 


Noise figure 10.5 db, menaa: 2 diodes (1N23C], maċ netron 
; duplexer and mixer (663 

P peak, 250 Kw, includes — duplexer, balanced receiver 
P peak, 100 Kw, includes: balanced duplexer, balanced receiver 


"iB peak, 38 to 50 Kw, includes:  duplexer, balanced receiver and 
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Bomac designs and manufactures the most complete line of gas 
switching tubes available anywhere today. The scope of Bomac TR 
devices is virtually unlimited as far as the state of the art is concerned. 


In TR tubes there is a type for every known application covering all 
microwave frequency bands. Single or dual, TR and shutter and dual 
TR and shutter. These products may be fixed-tuned or tunable, de- 
pending on design requirements. 


ATR devices are fixed-tuned—low or high Q—miniaturized. Special 
shapes and mounts are available. 


Wherever attenuation is required in the duplexer before the TR, pre- 
TR's can be supplied. These are designed to operate up to 100 meg- 
awatts. 


Bomac was the first to develop shutter tubes and integral TR com- 
binations. These may be supplied in any microwave frequency. 


Pressurizing windows are available for all waveguide sizes, having 
broadband characteristics with low insertion loss. Temperature range 
from —55°C to +-100°C and 30 lb/sq. inch gauge pressure in either 
direction. 


Bomac also manufactures a complete line of gaseous diodes, or surge 
protectors. These are designed in a wide range of breakdown volt- 
ages, from 300 volts to 50 kilovolts, providing protection within nar- 
row voltage limits anywhere within this range. 


For any specialized application or further information on Bomac 
products, please contact our Sales Engineering Department. 


U 


SWITCHING TUBE S&S) frequency BANDS 


CELE TYPE 
TR 








Ba ZIF NE. 





» IL BAND 
t TR 


IL BAND 
ATR 


IL BAND 
Pre-TR 


IL BAND 
Dual TR 


IL BAND 


Crvstal 
Protector 
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PRODUCT FREQUENCIES POWER 
NUMBER Mc LEVEL 
BL-622 2 Mw 
7309 /BL-693 2 Mw 
BL-929 BEN A MAI 
BL-930 MI IG 
7324/BL-931 | — 400450 |  Á 2Mw | 
BL-931A 400-450 [- 009] 
BL-984 | 309477 |: — 20 KE | 
BL-991 Lut aano | 2e — | 
BL-994 PO En cw] 208 —.| 
BL-995 
BL-999 Deer n. 2450 2 
BIOUEL Di iso - — T ie 
BLT-005 —— 400480 — 
BLT-018  — 
BLT-020 E 55 [5726 M 4 
BLT-021 Eu won 1 xxv 3j 
BL-690 i OREO Tol Oa eed 
BL-959 409-417 2 Mw 
FREQUENCY CENTER POWER 
PRODUCT RANGE FREQ. LEVEL 
NUMBER Mc Mc Kw MAX. 
6633/BL-37A | 1220-1365 | 1292 | 2000 | 
7166/BL-933 | 1215-1365 | 1292 | 2000 
1B40 e n WA do Ro, e 
BL-966 pbs | 1205 F so | 
6322/BL-25 1215-1355 1285 450 
CENTER OWER 
PRODUCT FREQUENCY LEVEL 
NUMBER Mc w MAX. 
BL-640A AS TA Eae] 
BL-664A [''1300-t5V |. -2000- | 
6962/BL-665 —  1285--57, | 2000  — 
BL-665A 1285:+5Y, 2000 
FREQUENCY CENTER POWER 
PRODUCT RANGE FREQ. LEVEL 
NUMBER Mc C Kw MAX. 
6605/BL-96A | 1250-1350 | 1300 | 2000 
7152/BL-612 | 1250-1350 | 1300 | 300  — 
BL-612A | 1250-1350 | 1300 | 3000 | 
BL-612B | 1250-1350 | 1300 | 300 | 
BL-920 / 1250-1350 | 1300 . 5000 -| 
5939A 1250-1350 
6260 1250-1350 1300. |- 2005. | 
a ras-1350 | oo | soo 
BLS-509 1250-1350 1300 50 


FEATURE 
Fixed tuned, flange mount, 3!/g coax. 
Fixed tuned, flange mount, 3l/a coax. 
Fixed tuned, flange mount, 3!/ coax. 
Fixed tuned, flange mount, 3!/g coax. 


Fixed tuned, plug-in mount, 3'/g coax. 
Fixed tuned, plug-in mount, 3!/g coax. 
Fixed tuned, plug-in mount, 6!/s coax. 
Fixed tuned, plug-in mount, 3!/ coax. x 


Fixed tuned, plug-in mount, 3//s coax. 


Fixed tuned, plug-in mount, 7/5 coax. 
Fixed tuned, plug-in mount, 7/3 coax. 
Fixed tuned, plug-in mount, 3/5 coax. 
Fixed tuned, plug-in mount, 3!/g coax. 
Fixed tuned, plug-in mount, 7/4 coax. 


Fixed tuned, plug-in mount, 3!/g coax. 
Metal reservoir 

Fixed tuned, plug-in mount, 3!/5 coax. 
Fixed tuned, plug-in mount, 7/3 coax. 
Tunable, plug-in mount, external cavit 


Fixed tuned, plug-in mount, 6l/ coax. 


FEATURE 


— Broadband TR pressurizable 


Broadband TR, 7' overall length 
Electrodeless discharge 


Cell tvpe, tunable, special disc 
Cell type, tunable 


FEATURE 


Tuned in full height quide, pressurizable 
Has flange suitable for pressurization 


Low @ double iris window, 1/2 height guide 


Has flange suitable for pressurization 


FEATURE 


Pressurizable, broadband 

Ceramic window, broadband 

Short recovery time, RT 30 us [max. 
Insertion loss 0.3db (max. 

Dua! pre-TR, has folded cylinder window 
Used in pairs, dumbbell type 

Used in pairs 


Folded cylinder 


For use with sidewall couplers, bandpass, RT 150 zs - 


Min. firing power 20 watts (peak) 
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ll FREQUENCV CENTER POWER 
PRODUCT RANGE FREQ LEVEL 

NUMBER Mc | Me Kw MAX. FEATURE 

BL-969 2500-3000 2800 |. 5 .| Coaxial output TR, broadband 


1B27 Cell type, tunable, 2 disc 


* 








j 1B55 3365-3740 | 3550 | 750 Broadband “I E 
1B58A —  ( — 2600-3000 | 2800 | 750 | Band pass fixed tuned. 
1B62 | 2700-3300 | 3000 | 350 | Cellivpe, fixed tuned, 2 disc 
5853 | — 2900-3200 | 3050 !| 750 Broadband * 
: — 5927 | 3100-3500 | 3300 | 750 — Broadband. Tus Ta ba 
BL-969 — 6117 | 2589-2939 | 280 | 750 l Broadband, pressurizable mountinc i 
721B 2700-3300 3000 350 Cell type, fixed tuned 
CENTER POWER 
PRODUCT FREQUENCY LEVEL 
NUMBER Mc Kw MAX. | FEATURE 
| 1B44 TET mesie Fixed tuned x 
1B52 Fixed tuned 
1853 pa  — $750 Fixed tuned — 
1B56 Fixed tuned —  — ; = 
| a CLIENT |- 3398 — ] ^" 50. — "|^. Bed'tuned! — A 
5792 bo iue o» ABA SAT 750 Fixed tuned 
$ Band ~ 5793 — us p ME Fixed tuned 
| 5921 = zo | 750 | Fixed tuned. 
ATR af | ae az E Bdnedo i = 
6024 | oo re oo ajk ad — 
BL-41 — | X 2750 X | 750 | Fiedtuned — 1558 RT. 
BL-660 — Fastrecovery time — 
BL-963 | A 
BL-964 zt ia A" l — an 
BL-946 2850 1000 | L 
FREQUENCY | CENTER | POWER 
PRODUCT RANGE FREQ. LEVEL 
NUMBER Mc Mc Kw MAN, FEATURE 


5 BAND 6635/BL-87 = 2700-2900 | 2800 | 750 | Broadband for use with sidewall couplers 
BL-638 - 2900-3200 | 3050 | 750 | 


Dual TR BL-652 3400-3700 3550 | 750 











| SHUTTER 
FREQUENCY POWER CIRCUIT 
RANGE LEVEL VOLTAGE 

c 





PRODUCT 
NUMBER 


Mc ^O Kw MAX. Vd | | s 
Dual TR and 44-357 3400-3700 750 | — BL-652 with shutter 
Shutter 


$ BAND. S602/BL-320) 30003800 | 750 | 28 | 5927 plus shutter 
TR ang L35 _ | 2664-2964 | 750 | 28 (1858 plus shutter 


ad) | 
Shutter BL-351 | 2900-3200 750 28 5853 plus shutter 


FEATURE 


FREQUENCY 
RANGE 


Mc 





PRODUCT 


NUMBER FEATURE 








S BAND 


BL-670 2700-2900 Max. overall length 6.640" E 
Crystal ; 6. 
Protector 
The Above Products Are Manufactured by Bomac Laboratories . .. . .. . . Beverly, Massachusetts 
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SWITCHING TUBES fix 













FREQUENCV CENTER POWER 
PRODUCT RANGE FREQ. LEVEL 
NUMBER Mc Mc Kw MAX. 
iċ 6639/BL-46 | 5540-5560 | 5550 | 20 | 
BAND BL.405 | 5370-5430 | 5400 | 100 | 
TR 6906 /BL-643 EJ935906 L'kisġe | es BOU 
5865 |. 5395-5905 | 5650 . 300 — 
5925 5200-5530 | 5365 | 1000 | 
6624 5350-5450 5400 85 
CENTER 
PRODUCT FREQUENCY LEVEL 
NUMBER Mc w MAX. 
éuss/8L61 | — seo — | so | 
(QC BAND BL-606 5400 100 
6022 in SSIES.» dy: 11600 2] 
ATR 6081 Pa ae ee a 
6591 5400 150 
FREQUENCY CENTER POWER 
PRODUCT RANGE FREQ. LEVEL 
NUMBER Mc Mc Kw MAX, 
BL-954 | 53955755 | 5575 (| 3000 l 
© SAND BL-982 | 5400-5900 | 5650 | 40 | 
Pre-TR BL-997 5250-5750 — 
t 6640/BL-60 | 5400-5900 | B650 | 700 | 
(G BAND 6641/BL-86 | 5150-5410 | 5280 | 1000 | 
6905/BL-613 5400-5900 3000 
Dual TR on EE 
BL-644 5250-5310 5280 1000 
SHUTTER 
FREQUENCY POWER CIRCUIT 
PRODUCT RANGE LEVEL VOLTAGE 
NUMBER Mc Kw MAX Vdc 
BL-337 5395.5905 
Quo ENSE ea 
d BL-366 5395.5905 
: ue . * BL-373 





BL-377 5395-5905 3 


BL-336 
BL-352 


5400-5900 
5400-5900 


LIE 








€ sano 


7447/BL-352A | 5400-5900 
Dual TR and 
Shutter BL-362 5400-5900 700 115 (ac) 
60 — 
> . FREQUENCY 
PRODUCT . RANGE 
NUMBER Mc 










© BAND 


Crystal 
Protector 


BL-971 5450-5825 


L 


The Above Products Are Manufactured by Bomac Laboratories . 


FEATURE 
Tunable 


Contact mounting seat 
Phase controlled + 5° tracks with 6905/BL-613 


Broadband contact type input mount 


FEATURE 


Fixed tuned, contact mount flange 
Special mounting flange 


Fixed tuned 
Fixed tuned 
Contact mount flange 


FEATURE 


Will not sustain ionization below 10 watts CW 
Will not sustain ionization below 10 watts CW 


Dual pre-TR has folded cylinder window, 1!5 
in. long 


Ceramic windows, phase control, tracks with 
TR6906/BL-643 


FEATURE 


Ceramic window 


Shutter circuit uses AN connector, shortened 
ignitor 


Phase control +5° 


Input flange has all 8 holes tapped to 0.190" 
— 32 NF 2B 


Has AN connectors 


Contains 12 struts between flanges, terminal 
board incapsulated 


Built-in power rectifier 


FEATURE 





Broadband low noise figure 
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PAGE 
62 


63 


PAGE 


PAGE 
68 


69 


iid 





XX lb BAND 
ATR 





X BAND 
ATR 


PRODUCT 
NUMBER 


1B50 


1B51 


PRODUCT 
NUMBER 


BL-29 
BL-47 


6378/BL-62 
6644/BL-95 
BL-95A 


1B63B 
5863 


——— 3 


6035 
6164 
6232 


6368 
6795 
724B 
6645/BL-95H 


7115/BL-915 
— BL-924 
| BL-948 
BL-965 


BL-990 
1B24A 
1B63A 


PRODUCT 
NUMBER 


6304/BL-43 
6629/BL-54 
6630/BL-55 
6393/BL-68 


6396 








POWER 





CENTER 
FREQUENCY LEVEL 
Mc Kw MAX. 
6425 200 
FREQUENCY CENTER POWER 
RANGE FREQ. LEVEL 
kMc Mc i 
9325-9425 9375 
9375 
8490-9600 9375 


8490-9578 


9000 
9000 


8490-9578 9000 


8490-9578 9000 


8490-9578 


8490-9578 


8490-9560 9000 


8490-9578 9000 


8490-9578 9000 
8490-9578 9000 


8541-9862 


8490-9578 9000 


9000-9400 9200 





9250-9350 9300 


8490-9578 9000 


8900 


8500-9600 





8490-9578 9000 
Hsec o 


8490-9578 9000 


CENTER 
FREQUENCY 
c 


: 8800 
9375 


im | 


9300 


9000 


200 


75 
100 


200 


POWER 
LEVEL 
Kw MAX. 


250 
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FEATURE 


Tanable 


Fixed tuned 


FEATURE 


Crossed guide duplexer, fixed tuned 


Crossed guide duplexer, for beacon application, 
low firing power 


No reservoir, miniaturized tunable 


Short RT, 1,5 uis 


Short RT, 1.5 us, extended temperature opera- 
tion, no heater 


1000 hr. life 


Bandpass for RG51/U guide, 5 element tube, 
input flange cut, Bell Lab. flanges 


Fixed tuned, special mechanical dimensions à) 
Controlled phase shift K 


For use in RG51/U guide; Bell Lab. input, X 
output 


Tuned for small guide 
Miniaturized contact type mounting 
Cell type, 2 disc fixed tuned 


Extended temperature operation, heater 
mounted on tube 


Weather radar, 3 element, RT 10 us 
Crossed guide duplexer, RT 6 us max. 
Has phase control 


Crystal protection, used in RG/52 waveguide, 
"hot-cold," —55*C. to --85*C. 


VSWR 1.5 max., "hot-cold," —55*C. to -L125*C. 
Tunable 
Fixed tuned 


FEATURE 


Contact type flange 

Used with RG51/U guide 

Used with RG51/U guide 

Miniaturized 2 74 


Used in half-height RG52/U guide 
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SWITCHING TUBES 








PRODUCT 
NUMBER 
IE BAND 6334/BL-27 
6564/BL-71 
Dual TR 
6642/BL-600 
Ny. 6646/BL-604 
ih. KE e: 6647/BL-604H 
= © BL-651H 
l BL-947 
e. 
Ni. 7381 
6334/BL-27 BL-998 
BLT-014 
X BAND BL-962 
Pre-TR 
t PRODUCT 
NUMBER 
X BAND 6615/BL-312 
TR and 6565/BL-313 
Shutter 
BL-338H 
BL-356 
BL-359 
| y BL-361 
T 
— BL-367 
6596/BL-317 
3€ BAND 
6601 /BL-327 
Dual TR and giason 
Shutter — 
BL-360H 
x BAND BL-325 
M Shutter juss 
Only 
The Above Products Are 


FREQUENCY CENTER POWER 
RANGE FREQ. A 
c c w : 


8490-9578 9 


S 


8500-9500 9000 


8490-9578 9000 
8490-9578 9 


8490-9578 9000 


— 


8490-9578 9000 


8490-9578 9000 


8490-9610 9 


8500-9600 9 


8490-9578 9000 


z 
» 


an 


8500-9600 9000 250 
SHUTTER 
FREQUENCY POWER CIRCUIT 
RANGE LEVEL VOLTAGE 
Mc w Vde 


8490-9578 


* 
ze 
» 
x 


8490-9600 


8490-9578 


8490-9578 


8490-9578 
8490-9578 


8490-9578 
8490-9578 


8490-9578 
8490-9578 
8490-9578 


| 8490-9578 


8490-9578 





8490-9578 


— 
N 
œ 


Manufactured by Bomac Laboratories . 


ANDS 


FEATURE 


4-element, used with RG-51/U guide 
RG-51/U input, RG-52/U output 

Rec. time 1.54s [max.) 

Has thermal control heaters 

Supplied with heaters and thermostat, RT 3 ds 
Has phase control + 


"Hot—cold" TR, operating temp. range: 
—55°C. to +125°C. 


Has phase control, special input flange 


Operates at +-125°C., has phase control 


Dual pre-TR tube used with short slot coupler 
with RG-51/U input, RG-52/U output 


FEATURE 


Contains one 14-volt coil plus dropping resistor 
for 28-volt operation, tunable 


Contains heater 


Reversed ignitor, ignitor on right side facing 
tube output with shutter mechanism in upright 
direction 


RG-51/U input, RG-52/U output 
Contains input saddle flange, RT-1.5 us 


Shutter and ignitor incapsulated, three lead 
wires for terminals 


Tapped holes both flanges, ignitor lead 
extended through cap 


RG-51/U input, RG-52/U output 
Contains heater 
RG-51/U input, RG-52/U output 


Tubulation on reverse side, contains heater 


Dual 
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GAS SWITCHING TUBES 





REAS ENS SHIRE |, POW E 
REQ. | LEVEL 


PRODUCT 
| NUMBER | Me ive Kw MAX. | FEATURE 
| BL-16 16,200-16,800 | 16,500 Laj Tunable, integral cavity m" 









6649 /BL-56- | 15,000-17,000 


. 16,000 Bandpass. fixed tuned 
| Ku BAND BL-908 | 15,500-17,800 | 


— 1800 —8—1 Fixed bandpass, tuned FF. — ġ 





















BL-957 16,000-1 7,000 Cad. plated, +3° phase control, operating IT 
TR A SS IL $us auam — temperature 100*C.  — cS 
BL-993 15,000-17,000 15,500 10 | Crystal protector TR, —37*C. to 4-83*C. 
| operating temperature 
| CENTER 
| PRODUCT kima ip 
| NUMBER c FEATURE 
Ku SAND BL-15 Fixed tuned 
ATR 
— — gatas POWER 
PRODUCT | REG. | LEVEL 
NUMBER "e | "s Kw MAX. FEATURE 


6560/BL-35 MANU ERA SA 
Ku BAND 51597 Cmaensm [umm | 9 — Hand sacs cues ee — = 
nual TR — BATIET 


BL-934A. 16, 500 | --3? phase control - A 
6282/BL-11 TUM Baw nner fend toned Pis 








K BAND 6650/BL-67 | 23 630-24, 500 23, E No reservoir l 
TR  BL-621 23,630-24,580 — 23,984 — Miniaturized reservoir 
1B26 23,630-24,580 | 23,984 24 Tunable 








PRODUCT 


NUMBER FEATURE 


IK BAND 


Reduced overall length, countersunk exhaust tube 





Dual TR 


ATR Fixed tuned 
FREQUENCY | CENTER | POWER 
PRODUCT RANGE FREQ. LEVEL 
HUMBER Me Me | Kw MAX. FEATURE : | 
K BAND BL-645 |. 23,200-24,800 24,000 ees 
Dual TR BLT-036 | 23,200-24,800 i 











33,500-36,250 34500 | 20 
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MICROWAVE COMPONENTS 


IGNITOR POWER SUPPLIES 





PRODUCT 
NUMBER 


SPECIAL DEVICES 







Transistorized ignitor su 





ly, input—28 Vdc (nom.) output 750 V at #A (nom.) miniaturized 


BLN-009 lgnitor supply, input 115 V—60 cycle AC 800 V at 200 microamperes (max.) output 


SURGE PROTECTORS 





















| —— NN BREREHOWN 
| v M 
| Tog OUTLINE — 
= TUBETYPE ^ MIN. MAX. $ TUBE TYPE l. MAX. 
Reet $ l 8: l 3 ` BL.744 is $$* - 
—-752 |  s5 | 45 | BLN-006 | 23 | 30 
BLN-005  &5 7.5 ! - | : 
OUTLINE BL-724 — a WE BREAKDOWN 
BL-717 | 85 OUTLINE — — 
u — TBL-718 10.5 dii. TUBE TYPE MIN. MAX. 


OUTLINE 


J - 


OUTLINE 





OUTLINE 1 OUTLINE 2 OUTLINE 3 OUTLINE 4 OUTLINE 5 OUTLINE 6 


NETWORK SWITCHING TUBE 


T BLN-008 This tube is designed to change pulse characteristics in radars. 15 kv peak, coil 28 Vdc 
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FREQUENCY 
PRODUCT RANGE 
NUMBER PRODUCT Mc LINE SIZE 


BLP-009D Duplexer, 406-450 3!/5" coaxial 
branched coax. line | 


BL-595 | Duplexer | 413 | Ve" coaxial 





BLP-024D | Dupleer | 425 | WR2100 
BLP-010D 406-450 — 7%" coaxial 
BL-596 | Hybrid | 400480 | h" coaxial 
BLP-004H | Hybrid | 400-450 
BL-595 
BL-597 Load, dry 400-450 1558" coaxial 
PRODUCT FAANGE 
NUMBER PRODUCT kMe LINE SIZE 
BL-506 Duplexer, 1.180-1.220 3.41" X 6.66" 
branch quide 

BL-591 Duplexer, 1.250-1.350 3.41" x 5.66" 

L BAND branch quide 













BLP-005D | Duplexer, 1.250-1.350 3.41" X 6.56" 

branch guide 
FREQUENCY 

PRODUCT RA 

NUMBER PRODUCT kMe LINE SIZE 

BLP-061 Power divider, variable EN lis: de 

BL-520 Duplexer, branch guide 2.98-3.02 112" x 3" 

$ BAND 

BLP-066 Directional coupler, 2.6-3.4 1" x 3" 
crossquide 

BLP-071 Directional coupler, l5" x3" 
sidewall 

BLP-076 Directional coupler, 15" x 3" 
topwall 





BLP-060 | Power divider, variable | np | rese 
BLP-048T | Transition to coaxialline | — 54-59 — | 1" x2" —— 
 BLP-049T | Transition to coaxial line [rc AE po Et A EE 
BLP-050T | Transition to coaxial line 
BLP-065 Directional coupler, Se 2" 
crossquide 
 BLP-070 Directional coupler, pz 
sidewall 
BLP-049T topwall 
BL-594 Duplexer, balanced 5.25-5.75 113 2^ 
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MICROWAVE 





FEATURE 


P peak, 3 Mw max, P average, 5 kw 
max. 


P peak, 2.0 Mw, P average, 10 kw 

P peak, 2.5 Mw, P average, 150 kw 
P peak, 30 kw, P average, 50 watts 

P peak, 200 kw 

P peak, 2.0 Mw 


3 db coupling "N' and 7" coaxial 
fittings 


P peak, 20 kw, P average, 20 w, 
VSWR 1.2 max. 


FEATURE 


P peak, 3 kw, UG60A/U coaxial 
input and output 


P peak, 1 Mw, P average, 3 kw, 154" coaxial 
input and output 


P peak, 2 Mw 





FEATURE 


P peak, 2.7 Mw pressurized, 

2.2 Mw unpressurize 

P peak, 750 kw, insertion loss, 

0.3 db max.: isolation, 25 db min. 

P peak, 750 kw, insertion loss, 

0.3 db max.; isolation, 25 db min. — 
P peak, 20 kw, UG46/U coaxial 
input and output 

Incident power, 1.1 Mw, coupling, 
20, 30, or 40 db; directivity, 15 db 
Incident power, 2.2 Mw, coupling, 
20, 30, or 40 db; directivity, 

20 db min. 

Incident power, 1.1 Mw, coupling, 
10 or 20 db; directivity, 40 db min. 








P peak, 1.7 Mw pressurized, 0.9 Mw 
unpressurized 





P peak, 1.7 Mw pressurized, 0.9 Mw 
unpressurized; isolation, 25 db min. 


Includes Sm plug, VSWR 1.10 max. 
Includes TNC plug, VSWR 1.10 max. 
Includes N jack, VSWR 1.10 max. 


Incident power, 470 Kw, coupling, 
20, 30 or 40 db; directivity, 15 db 
min. 

Incident power, 940 Kw, coupling, 
20, 30, or 40 db; directivity, 20 db 


min. 


Incident power, 470 Kw, coupling, 10 
or 20 db; directivity, 40 db min. 


P peak, 1 Mw 
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METERS PI LOANS: 
i | | | | 5 e YBRIDS * 
PLUMHBIIN G POWER DIVIDERS ° 
TRANSITIONS * NOISE SOURCES 
PRODUCT | FRRANGE | À 
NUMBER PRODUCT |... kMc LINE SIZE FEATURE 








BLP-044D Duplexer, balanced 


BLP-059 Power divider, variable | 8.5-9.4 


P peak, 200 Kw max. — 
400 Kw pressurized, 200 Kw 


unpressu rize 


x BAND BLP-051E  Diplexar Isolation, 25 db min., includes 


termination 








BLP-045T Transition to Ic I" ol" Includes TNC plug, VSWR, 1.10 max. 
. eoaxialline - | e — — | = — Tu = 
BLP-046T ‘Transition to |. 83-91 IA" x 1" Includes TNC plug, VSWR, 1.10 max. 
. coaxial line ) nw Fa — — 
BLP-047T Transition to 9.1-9.5 Wo" x1" Includes TNC plug, VSWR, 1.10 max. 
coaxial line a u l 
| BLP-063 Directional coupler, Ib" x1" Incident power, 100 Kw, coupling, 20, 
| crossquide 30, or 40 db; directivity, 15 db min. 





BLP-059 BLP-068 Directional coupler, Incident power, 200 Kw, coupling, 20, | 
— _sidewall el i 30, or 40 db; directivity, 20 db min. 
| 8.5-9. | x 


BLP-073 Directional coupler, Incident power, 100 Kw, coupling, 10 
topwall or 20 db; directivity, 40 db min. 


BLP-083 Power divider, 55" x 1" | P peak, 700 Kw pressurized, 350 Kw 


variable - unpressurized 


BLP-084E 55" x HAUS | P peak, 700 Kw pressurized, 350 Kw 
| e yè i ap Š ui unpressurized; isolation, 25 db min. 
BLP-064 — Directional coupler, 58" x 1A" pageant power, 175 Kw, coupling, 20, 
XL BAND Des . erossquid 3 . 30, or 40 db directivity, 15 db min. | 
/ BLP-069 Directional coupler, Incident power, 350 Kw, coupling, 20, 

__ sidewall | 30, or 40 db; directivity, 20 db min. 














BLP-074 Directional coupler, [ 9g x 1A" Incident power, 175 Kw, coupling, 10 
topwa . or 20 db; directivity, 40 db min. 
e BL-542 Duplexer, balanced "ox 1A" input P peak, 200 Kw, holida 28 V shutter 
A" x 1" output 





BLP-062 Directional coupler, | 0.391" x 0.702" Incident power, 60 Kw, coupling, 20, 
— erossquide - P TM or 40 db; directivity, 15 db min. 











BLP-067 Directianal coupler, | 15,.0-17.0 0.391" x 0.702" — power, 120 Kw, coupling, 20, 
Kou BAND . sidewall l er A 30, or 40 db; directivity, 20 db mih: 
BLP-072 Directional coupler, 16.0-17.0 0.391" x 0.702" Incident power, 60 Kw, coupling, 10 or 
| topwall pe = 20 db; directivity 40 db min. 
BLP-058 Power divider, 16.0-17.0 0.391" x 0.702" P peak, 240 Kw pressurized, 120 Kw 
| variable — — — LM c ED TEN, — unpressurized 
| BLP-O86E  Diplexer 15.0-17.0 0.391" x 0.702" P peak, 240 Kw. pressurized, 120 Kw 
| | | unpressurized; isolation, 25 db min. 
| BL-527 Dual TR balanced 33.50-36.25 0.112" x 0.224" Integral design with hybrids 
Ka BAND duplexer with permanently attached 
short slot hybrids | Power level Kw max. 20 

















FREQUENCY | | 
| ISE PERATING RECOMMENDED MODE 
NUMBER |: — NOE — | OCURRENT OF OPERATION 
i721 | s40-2500 | 1828-025 | 200m | —— DC 
X sano 6357 LAA Ba am AM ls E DC 
| t? = 
3 Ku BAND BLP-033 12.4-18.0 14.5-18.5 115 ma AC 
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Pressurizing 
Windows 


Pressurizing 
Windows 


Xb BAND 


Pressurizing 
Windows 


3€ BAND 


Pressurizing_ 
Windows 


Ex 
jam) 
— 


Ku BAND 


Pressurizing 
Windows 








PRODUCT 


NUMBER 


BL-741 
BL-712 
BL-71 
BL-124 
BL-739 
BL-743 


PRODUCT 
NUMBER 
BL-704 
BL-730 
BL-769 
BL-141. 
BL-746 
BL-747 
BL-780 
BL-738 
BL-134 
BL-742 


BL-123 


PRODUCT 


NUMBER 


|. BL-119 
BL-132 
BL-722 
BL-710 
BL-112 
BL-117 


— BL-122 | 


BL-139 
BL-145 
BL-755 
BL-794 
BL-789 
BL-107 
BL-114 
BL-125 
— BL-764 
| BL-788 
BL-136 
. BL-774 


BLW-026 


PRODUCT 
NUMBER 
BL-777 
— BL-144 
BL-133 
BL-711 
BL-707 


ire 





. 8.49-9.578 
8.49.9.578 


9.21-9.41 


9.4-9.6 
9.6-10.2 
8.1-12.4 


FREQUENCY 
RANGE 
|. kMe 
2723 
2.8-3.2 
2.6-3.7 


FREQUENCY 
RANGE 


kMc 


4.9-5.1 


i 4.9-5.1 


— 5000 
, . 5280 
5.1-5.9 





52-59. 


5.45-5.825 


6.15-6.85 


FREQUENCY 
RANGE 
kMc 


8.4-9.6 9000 
8.99-9.21 — | 9100 


FREQUENCY 
RANGE 


kie 


12.4-18.0 


15.84-16.16 


15.0-17.0 
12.5-13.5 


13.45-13.55 


Wanufactured by 


NTER 
FREQ 





{[ 300 IT 
l 26752925 | 2800 — 


2.6-3.7 





TE 
REQ. 
M 


| — 87-89 A | 8800 Taw 


= 9000 
IL 68031 Re ee 
8.83-9.33 | | 

8.83-9.33 
8.645-9.555 
8.49-9.6 
9.15-9.6 
8.85-9.15 





Ham 


a 


CENTER 
FREQ. 
Me 

“5000 


6500 








CENTER 
FREQ. 


kle 


15,200. 
16,000 


15,000 


13,000. 
13,500 












1.30 




























VSWR 
MAS 


1.12 
1.08 


1.15 


1.25 
1.10 


Laboratories 














MICROWAVE 


MOUNTING 


_Flange — 
Flange 

Flange — 
~ Solder 


Solder 
Solder 


MOUNTING 


Solder 
— Solder 
Solder 
Solder 


Solder 


Solder 


Solder 


Solder 
Solder 
Solder 


Solder 


MOUNTING 


Flange 


_Flange 


Flange 
Flange 


| Flange 
Flange 


Flange 
Fla ngë 
Solder 
Solder 
Solder 
Solder 
Solder 
Solder 
Solder 
— Salder 


— Solder 
Solder 


Flange 


MOUNTING 


Flange 


Flange 


_Flange 


— Solder 
Solder 


. Massachuseiis 








t 


TUBE ACCESSORIES 































| FREQUENCY NTER PEAK —— 
PRODUCT l RANGE FREQUENCY TOUA ROMER S 
NUMBER kMe Me AX. MOUNTING 
aa dE d | .. Selder 
IK u BAND BL.231 — | n FAZ ai ap 7 scidsr 
Pressurizinq ——93E143 | 1592-15. | 0 Solder 
Windows g f) BL-754 i E RE 14 10. —— — — Ab. Solder 
BL-116 16.3-16.7 16,500 1.10 | 50 | 91/U Solder 
: FREQUENCY | CENTE WAVEGUIDE 
PRODUCT RANGE FREQUENCY SIZE 
NUMBER kMe | RG MOUNTING 













IK BAND 














Pressurizing BL-715 23.1-24.9 24,000 Soldar 
Windows 
FREQUENCY CENTER -PEAK WAVEGUIDE MATES 
PRODUCT RANGE FREQUENCY VSWR POWER SIZE — WITH 
NUMBE kMe | |. MAX. | Kw RG | UG | MOUNTING 
IK es BAND BL-737 342348 | 34500 mm 95/U 500/U Solder 
Pressurizing gize0 345352: |l 4900 ]| vi [| 2 95/U — | 600/U Solder 
Windows | | 
The Above Products Are Manufactured by Bomac Laboratories . . . . . . . . Beverly, Massachusetts 
VA-1011A VA-1122 
Connector T T 2 Adapter 
Silicone rubber connector de- — The VA-1122 adapter is a round 
signed for reflector connection to M^ 1 Er" UG. 344/ AU] cover Man kò that has 


VA-203B klystron. Can also be used 
on klystrons with standard 0.250-inch 
reflector cap. Eighteen-inch nominal 
silicone rubber lead. 


VA-1011B 


Connector 


tapped holes to accommodate a rec- 
tangular CMR-137 flange. Mates with 
V A-222 series flange. 





VA-1123 
A dapte r 


The VA-1123 serves to adapt the 
round rf output terminal of the VA- 
800 klystron to the UG-435A/U 
waveguide flange and type WR 430 
waveguide. It becomes a permanent 
part of the waveguide assembly. 


Silicone rubber connector de- 
signed for cathode and heater con- 
nections to VA-203B klystron. Can 
also be used on Varian klystrons 
with 3-pin bases. Eighteen-inch nomi- 
nal silicone rubber leads. 








VA-1120 : 
Aday iter 
The VA-1120 adapter consists of a: V-1150 


a section of RG-50/U waveguide 
0.710 inch long with two UG-344/U 
flanges. The VA-220 klystron is a 
direct replacement for the X-26 klystrons in systems where 
the effective resonator position is not important. In those sys- 
tems where the effective resonator position is critical, use of 
the VA-1120 adapter will permit exact replacement. 





— Insulator 


The V-1150 mica insulator for 

P UG-39/U or UG-39A/U flange. 154 

e inches square with 0.185-inch mount- 
ing holes. 








VA-1121 m. V-1151 
Adapter a M Insulator 
— The VA-1121 adapter is a round YO — Mica insulator for UG-344/U 
UG-149A/U waveguide flange that < or UG-343A/U flange. 344-inch di- 
has tapped holes to accommodate a rectangular CMR-187 flange. ameter with 0.218-inch mounting 
Mates with VA-220] flange. holes. 
The Above Products Are Manufactured by Varian Associates ........ . Palo Alto, California 
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MICROWAVE 


MICROWAVE SYSTEMS 


The Radiation Division of Varian Associates de- 
velops and manufactures unique microwave compo- 
nents, electronic systems and equipment for military 
and commercial applications. Special power supplies. 
high power modulators, power amplifiers for radar and 
communications applications, stable microwave ex- 





PULSED POWER AMPLIFIER & DRIVER 





* Vorioble Pulse Repetition 50-1200 Pulse/Sec. 
* Varioble Pulse Width of 1, 2, 6 u Sec. 
è Self-Contained 


Included among the many Varian special-built microwave 
and electronic equipments is this pulsed klystron transmitter. 
This equipment utilizes a VA-87 klystron to provide over 
l megawatt peak power. The complete unit shown includes rf 
driver, modulator and klystron housing. 


CW POWER AMPLIFIER 


w. 


V-4674 


* High Goin 
* High Power 
* Self-Contoined 


Another outstand- 
ing example of Radia- 
tion Division's ability 
in custom system capa- 
bilities is this 10 kW 
CW power amplifier us- 
ing the VA-800 klystron. Special design and construction of 
this equipment was accomplished for a government application 
in troposphere scatter communication. Complete interlock and 
overload devices, for protection of both personnel and equip- 
ment, are incorporated features in this and all similar units. 
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citers and drivers. and complex test instrumentation 
can be supplied to customer specifications. Careful de- 
sign and conservative ratings insure reliable, high 
quality performance with ease of maintenance. In- 
quiries are invited on equipment for your special re- 
quirements. 





HIGH VOLTAGE POWER SUPPLY 


V-7214 


© 90 KW Output 

è Manual and Remote 
Operation 

è High-Regulation and 
Interlocks 


This typical equipment is a high voltage power supply for 
a 20 kW X-band power amplifier. Varian's Radiation Division 
has been involved for several years in design and manufacture 
of special equipment and components for challenging applica- 
tions. Difficult requirements for modulators, power amplifiers 
and power supplies, used in radar and communication systems, 
have been met successfully. 





PULSE MODULATOR & POWER SUPPLY 


V-7601 


* High Repetilion Rate 
* For Gridded Klystrons 
© 40% Duty 


A representative example 
of some special contract 
equipment is this power sup- 
ply and pulse modulator unit. This unit supplies a klystron 
with highly accurate, regulated voltages. The pulse modulator 
is capable of repetition rates to 300 ke. Radiation Division 
builds small and large power supplies and also is well qualified 
to produce special modulators. 


. Palo Alto, California 








EQUIPMENT 





PARAMETRIC AMPLIFICATION 





The V-8350 comprises two wideband variable reactance up- 
converters for simultaneous amplification and frequency con- 
version of a signal and its associated source of local oscillator 

wer. 
i By pumping both converters from the same source of 
X-band power, the IF output frequency is maintained despite 
slight variations in pump, frequency or phase. 

Lower sideband up conversion is used to provide good gain 


WIDEBAND UHF 
PARAMETRIC AMPLIFIER 


V-8350 

Low overall noise figure nn- e 20 46 
Shabia gall eue a al a ses ER DDR 
Wide instantaneous bandwidth (3 db) .. 5. 35 to 40 Mc 


Available af customer specified center frequency in range 500 to 1000 Mc. 


and by virtue of proper idler loading, high stability and wide 
instantaneous bandwidth are achieved. 

The exceptionally wide bandwidth of the V-8350 provides 
large channel capacity when used with a wideband IF amplifier. 
With narrowband IF, tuning only the receiver local oscillator 
provides low noise operation over the entire instantaneous band- 


width of the V-8350. 


Signal and receiver local oscillator inputs to the V-8350 are type M. IF output is type BNC. 

Your inquiries on parametric amplifiers for other frequencies or to other specifications are invited. 
Contact your local field engineering representative for additional technical data on the V.8350 or 
write: Radiation Division, Varian Associates, 611 Hansen Way, Pala Alto, California. 


STABLE PUMPS FOR PARAMETRIC AMPLIFIERS 








Special applications may require considerable 
amounts of stable microwave power to pump a large 
number of parametric amplifiers in phase. 

A typical unit, providing 10 watts CW at 12 kMe, 
is shown here. A reflex klystron, together with a passive 
stabilization cavity. drives a small klystron amplifier. 


This combination provides the high degree of 
amplitude and frequency stability required for field ap- 
plication of parametric amplifier systems. 

Custom equipment to exacting specifications can 
be furnished for individual applications. 
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œ C LELAKIKEEZI pe 
i |. 








® Resolution to 0.005 Degree 


V-1516 ® Accurate Measurement from 0.005? fo 60° 
® CW or Pulse Measurements 


è Built-in Calibrator 


The V-1516 Phase Difference Detector is particularly suited 
for measuring phase modulation introduced in an rf signal by 
klystron or TWT amplifiers, or other transmission devices. 
Samples of the input and output signals under test are com- 
pared to determine their instantaneous relative phase from 
0.005° to 60°. Phase modulation information is provided as an 
output voltage which can be used to operate any suitable 
indicator. 


CHARACTERISTICS: 


Frequency Range eee e een, UU Mz to 13 kMe with 
Separate r-f Heads 
Sensitivity (CW) cocci A S9" Videgree 


3*-50*: 20 mV/degree 





| 
MICROWAVE 
ko 






NOISE MEASURING TEST SET da 


V-7200 X-Band -© Measures AM or FM Noise 
V-7202 C-Band ® Ultra-High Sensitivity 
V-7206 Ku-Band 


* Direct Reading Output 


* Built-in Calibration 


The Varian Noise Measuring Test Equipment is especially 
designed for accurate measurement of sideband noise output 
of CW microwave tubes and transmitters. The equipment is 
available for selected portions of C, X and Ku-band. 


CHARACTERISTICS: 


Noise Frequency Range TO 150 kc 
Banriwigih e tata per e op rapo bien ha S 1.0 ke 
Sensitiviby ii endet — AM: 130 db. Below Carrier 


FM: 0.05 cps rms Eauivalent Deviation 


Special characteristics, such as 100 cps bandwidth, can be furnished. 
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EQUIPMENT 


KLYSTRON POWER SUPPLY 


* Extremely Low Ripple 
V-7405 | * Precision Internal Modulation 
* Wide Ou!put Voltage Range 


è Convenient Controls 


The V-7405 Klystron Power Supply is designed for oper- 
ation of modern reflex klystron tubes in a variety of laboratory 
and test applications. The exceptionally low ripple of the 
V-7405 is essential for optimum performance of klystrons in 
critical laboratory and test applications including low noise 
and cw doppler measurements. 


CHARACTERISTICS: $ 
Beam Reflector Filament 
Yoléga c.r eS, EAE Vae 20.800 Vdc 6.3 Vde 
Current (Max). 100 mA 500 nA 2A 
RESO (ns rar «100 aY «100 aY — 
Modulation (sine wave). — 0-200 v, $0 cp: — 
Modulation (square wave 
or sawtooth)... — 0.200 v, 300 to 
3000 cps — 


IMPULSE BRIDGE 





For Measuring Pulse Voltage, Current and Impedance 





* High Accuracy 
V-7204 ® Convenient, Reliable 


* Impedance Measurement Independent 
of Oscilloscope Calibration 


The V-7204 Impulse Bridge is a combination current trans- 
former and capacitance voltage divider connected in a bridge 
circuit. It provides an accurate and convenient method for 
measuring high-level pulse voltages and currents. In addition, 
the resistance component of the load can be read directly from 
calibrated dials. Direct calibration prevents erroneous meas- 
urements due to capacity charging currents. A three-position 
selector switch is provided on the control unit for measurements 
of pulse voltage, current or load impedance. Any calibrated 
oscilloscope can be used as the indicator. 


CHARACTERISTICS: 


WIRA ONE eana ae E A Massa basan 200 KV max, in oil 


50 KV max, in air 


Pulse Current our... 200 a. typical 
40 A rms max. 
Load Impedance . — Mri sU 0-10,000 ohms 


Output to Indicator — Voltage: 1.0 volt for 25 KV 
Current: 1.0 volt for 2.5 a 
Impedance: Independent of indicator calibration 


The Above Products Are Manufactured by Varian Associates ........ . Palo Alto, California 


61 





68 
TO 
69 











The 


62 





Using the time proved potentiometer measuring circuit and 
automatic null-balance principle, Varian Recorders provide 
versatility and compact size at moderate cost. They may be 
used to measure and record any phenomena which is trans- 
ducible to a de voltage or current. 

Applications include the measurement and recording of 
temperature, pH, redox, pressure, flow, humidity, vacuum, wind 
velocity, light intensity, noise level, strain, power, speed, and 
other data. 

The light weight of Varian Recorders makes them easy to 
move to different assignments. Their compact construction de- 
mands a minimum of panel space in equipment racks. 

Features such as adjustable span, full-scale zero adjust, 
interchangeable measuring circuits (G-11A and G-22), and a 
wide range of chart speeds make the Varian Recorders capable 
of taking on a succession of assignments. 


G-10 





G-11A 





G-22 





Above 


Are 


Products Manu factu red by 


S TRIP 


The limit of error of Varian Recorders is 156. For the great 
number of laboratory uses where a more precise and more ex- 
pensive Recorder is not necessary, the moderately priced Varian 
Recorders are the answer. * 

A large variety of charts such as zero-center, logarithmic, 
and temperature charts are available from stock. For informa- 
tion on charts and other supplies, write for the Varian Recorder 
Supply Catalog. 

Special Recorders with features and configurations other 


F arian 


than standard will be quoted on request. 


For complete technical and price information on Varian 


Recorders, contact either the representative in your area or 
the Varian Instrument Division. 





The Varian G-10 provides a horizontal chart feed over a con- 
venient writing platen for those desiring to make chart notations 
while recording. The G-10 is the least expensive Varian Recorder, 
ig very popular in the laboratory, and comes in two basic models: 


(A) The Fixed-Span G-10 with a fixed span of 100 mv. 
Base price $385.00 


(B) The Adiustable-Span G-10 providing continuous field ad- 
justment of span between 10 and 100 mv with inside 
controls. Base price $440.00 


The Varian G-11A is available with five interchangeable input 
chassis providing different measuring circuits for different applica- 
tions. The Al and A2 Input Chassis provide a span adjustable 
from 9 to 100 mv dc. With the Bl Chassis, spans from 10 my to 


100v are available. The Fl Chassis is,a current tvpe with a l-ma. 
de span. The T2 Chassis has reference-junction compensation for 


use with thermocouples and many standard temperature ranges 
are available. 

One, two or four chart speeds may be provided. One-second 
balancing time is standard. The G-11A may be used as a portable 
or panel mounting unit, and the chart can be rolled up on the 
takeup reel or left to fall free as desired. Base price $490.00. 


The newest Varian Recorder, the two channel G-22, provides 
two completely independent recording channels for time correla- 
tion of two variables. Both pens traverse the full five inches 
of calibrated chart or can be made to share the chart in any 
desired ratio, Rugged modular construction is used throughout. 
Two large volume ink reservoirs supply different colors of ink to 
the capillary pens which overlap by 1/16 inch. 

Measuring circuits are contained in true plug-in input chassis. 
The A-21 and A-22 Input Chassis provide spans continuously 
adjustable between 10 and 100 mv. The B-22 Input Chassis has 
fixed span steps from 10 mv to 100 y plus an interpolating potenti- 
ometer between ranges and utilizes continuous electronic D 

Options include alarm contact, and event markers. A tempera- 
ture input chassis for use with thermocouples is under develop- 
ment. Base price of the standard G-22 with two A-21 Input Chassis 
is $1075.00, 


Palo Alto. 


Associates 


California 


é ^ 





C 





CHART 



























MODEL 


"Limit of Error 


Reference System 





Input Circuit 





Input Polarity—Standard 
Optiona 


| Chart Dimensions 
Chart Speeds 
Power Requirements 


SPECIFICATIONS G-10 


I Overall Dimensions 
Weight von 
Accessories Available 





Type 


| Span. š 


| | Field Span- om 
[ Full-scale Balancing Time 





Limit of Error 

Reference System 
| Sensitivity (| 
| Input Resistance 



















Input Circuit 


_ Chart Dimensions 
| Chart Speeds | 
Portable Case Dimensions 


Panal- Mounting Case 
Dimensions 





SPECIFICATIONS G-11A 








Power Requirement 
Weight 


— Available 






Span 


"Span Adjust 


Full-Scale Balancing 
Time 









Limit of EZ 


Reference System 


Sensitivit 
“145 dead band) 


Input Resistance 






















Input Circuits 
Chart Dimensions 
Chart Speeds 


Case Dimensions 


SPECIFICATIONS G-22 


Pane! Cutout Dimensions 
Power E 
Weight 






Accessories Available 


For More Complete Data or Information Contact Your Local Varian Representative .. 


Span (millivolts across chart) 
Full-scale Balancing Time—Standard 


Sensitivity (I deadband) 


‘Input & Source Resistance. 


desdband) 


~ Maximum Source Resistance | 





Maximum Source Resistance 


FIXED-SPAN G-10 
(span permanently set) 
100 mv., d.c., 


2/5 seconds 
— 1 second 


1% of span 
_ 14% of span 
Mercury cell 

"ee note below* 


ADJUSTABLE-SPAN G-10 
(continuous adjustment with inside controls 


As specified within 10-100 mv. d.c. range 
21^ seconds 
1 second 
1% of span 
1496 of span 
Mercury cell — 

See note below* 


Ungrounded. Signais floating above around by as much as 
200 volts d.c. are permissible with proper considerations. 


Posifive-qoing signals cause left-to-right pen travel. 
Reversed polarity. Positive-going signals cause right-to-left pen travel. 


Calibrated width nominallv 5''; Overall 638"; Length 85. 
| or 2 speeds from 1"'/hr to TE" min. Select iom data sheet. 


110-120 volts, | phase, 58-62 cps, 55 volt amperes max, power factor ap- 
proximately 0.7, S0-cycle version available, takes either 115 ar 230 volts. 


YT hiah x 1034" wide x 10" deep. 
Basic recorder 15 Ibs. net. Maximum shipping weight 25 Ibs. 


Inkless charts, styli, card-type charts, chart take-up unit, carrying 
case, re placeable chart drive motor assemblies. 





fixed 















Optional 































G-11A with AT or 
A2 input chassis 
Gen. purpose 
null-balance 
__ potentiometer 

3-100 mv. d.c. 
— as specified 


G-11A with B1 
input chassis 


G-11A with FI 
input chassis 
Current-type for use as 
general purpose 
recording milliammeter 


G-11A with T2 

input chassis 
Thermocouple potenti- 
ometer with reference 
. junction compensation. 


Ten temp. ranges from 
—200°C ta +1500°C 





Gen. purpose 
potentiometer 
with input attenuator 


Nina-step adjustable 


10 mv. to 100 volts d.c. 1 milliampere, d.c. 





Continuous, with Knob Fixed Front-panel plug-in 
inside controls nob on front panel No adjustment range elements — 
wl second ] second l ] second _ 1 second 

t 
___1% of span” — — 1% of span 1% of span —— 
PIMPS bai A aii Mercury cell Mercury cell. Continuous electronic 
VA 9 of span IA*l, of span V% of span Mak of span. 
See note below" 100K ohms minimum 1350 ohms — 


See note below" 


Ungrounded. Signals floating above ground by as much as 200 volts d.c. are permissible with 
proper considerations. 


Calibrated width nominally 5°": ; Overall width &*&''; Lenath BS'. 
1,2 or 4 speeds from '/a""/hr to 60"'/min, Select from data sheet. 
1015" high x 8A" wide x 734"' deep. = 


103" high x 855" wide. Depth behind front of — SA". 
110-120 volts, 1 phase, 58-62 cps, 55 volt amperes max., 
version available. 110-120 volts only. 

Basic recorder 15 lbs. net. Maximum "shipping weight 25 | Ibs. 


Inkless charts, styli, solenoid-operated event marker pen, extra input chassis, replaceable 
chart drive motor assemblies. 








Overall depth 744"'. | 
power factor approximately 0.7. 50-cycle 












G-22 with B-22 Input Chassis 


Nine-step adjustable from 10 mv., to 
100v d.c., plus interpolating 
potentiometer 


Continuous with external controls 


G-22 with A-21 or A-22 Input Chassis 


10-100 mv. d.c., as specified 
* INPUT & SOURCE 
RESISTANCE 
(G-10, G-11A & G-22) 





Continuous with external controls 


] second 1 second 
1% of 10 ; | 
194 of span 207, ee ikòn ue others With null balance op- 


eration, the separately 
powered servo system ad- 
justs the measuring voltage 
until if "bucks out" the 
measured voltage. Thus the 
input resistance approaches 
infinity at balance, is sev- 
eral hundred thousand 
ohms off balance, The re- 
sult is that source resiste 
ances as high as 50K ohms 
are permissible with spans 
in the range of 10-20 mv. 
Permissible values increase 
E to 75K ohms for 20-50 mv 
spans and to 100K ohms 
with spans of 50-100 mv. 


A-21—Mereury cell 
A-22—-Continuous electronic 


14,5, of span 


See note öt right” 
See note at right" 
Ungrounded, but not balanced. Each channel is electrically independent and 
each input signal may be floated above graund by as much as 200 volts. | 
Calibrated width nominally 5". overall width bħal, jenqth 85'. 


Twħ or four speeds from lA' hr. to 15" /min. — from data sheet. 


11-3/15" high x 1234" deep x 8-15/16" wide (front cover hinges extend an 
additional 7/16" on lett front side). 


8-13/16" wide » 11-1/16" high, 11/14" radius of each corner, 
115/230 volt 58. 62 cps, 65 watts. 
Basic recorder 33 pounds net. Maximum shipping weight 47 pounds. 


Pens for side-by-side recording, retransmitting slidewiras, event markers, 
alarm contacts, dual mounting case. 


Continuous electronic 


oh of span 
100K ohms minimum 
































SPECIFICATIONS AND PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


.See Pages 68 & 69 


63 








The Vaclon pump is an electronic high vacuum 
pump capable of attaining pressures as low as 10 !" 
mm Hg. It uses a cold cathode gaseous discharge in a 
magnetic field to sputter titanium from a titanium 
cathode plate. Pumping is achieved by chemical com- 
bination with the sputtered titanium and by ion burial 
in the titanium. Self-regulation of the titanium con- 
sumption and long life are achieved because the sput- 
tering rate is a linear function of pressure. A complete 
high vacuum system consists of a VAcION pump. per- 
manent magnet. and a Vaclon Pump Control Unit 
which supplies properly regulated d-c power to the 
pump and measures pressure by monitoring the pump 
current. 

Vaclon pumps provide a method for obtaining 
very low pressures in routine fashion. They give a 


A VacSonB pump may be used as a roughing 
pump for a Vaclon pump since continuous forepump- 
ing is not required. Basically it is a container which is 
filled with a high surface area sorption material such 
as activated charcoal or molecular sieve. When it is 
chilled by immersion in liquid nitrogen, it removes 
gas from the vacuum system by adsorption on the sur- 
faces of the sorption material. It will remove enough 


* Trade Mark. 
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really clean vacuum since they contain no oil or other 
pumping fluids. They are simple and economical to 
maintain and operate. They have no heated filaments 
or moving parts. They require no traps or baffles. cool- 
ing water, or liquid nitrogen. They do not require con- 
tinuous forepumping. Once a rough vacuum has been 
established and the Vaclon pump started. the fore- 
pump is valved off and switched off. They will operate 
in any position and withstand shock, vibration, tem- 
perature. and radiation. ` 

Vaclon pumps have already received widespread 
acceptance for vacuum tube processing. semi-conductor 
processing, particle accelerators, spectrometers, en- 
vironmental testing, and any other application where 
pressures below 107 mm Hg are desirable. 


gas to lower the system pressure to the point where a 
Vaclon pump will start, When the VAclon pump has 
started, the VACSORB pump is valved off and allowed to 
warm up to room temperature. It then releases the 
adsorbed gas and is ready to be used again. The Vac- 
SORB pump eliminates the noise and vibration of me- 
chanical pumping and permits completely oil-free 
pumping from atmospheric pressure to 10" mm Hg. 





NI m 
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VACUUM PRODUCTS 


Vaclon' HIGH VACUUM PUMPS 


A Varian invention, the Vaclon pump offers a 
new approach to obtaining clean, high vacuums. These 
rugged, bakeable pumps contain no liquids and hence 
allow vacuums to be produced without danger of con- 
tamination. Pressures below 10°° mm Hg without the 
use of liquid nitrogen are attainable with Vaclon 
pumps. These pumps function as an accurate pressure 
gauge as well as a reliable pump since the current 
drawn by the pump is proportional to the pressure in 
the pump. On systems where VacIon pumps are used, 
a forepump is only required to evacuate the system 
down to about 10 microns. Its use is not required after 
Se On pump is started until the next pumpdown 1,000 LITER/SEC. 75 LITER/SEC. 8 LITER/SEC. 
cycle. 
Vaclon pumps are now available in 15 sizes with 
capacities from 0.2 to 10,000 liters/sec. Data sheets 
and additional technical information will be mailed to 
you on request. CAPACITIES FROM 0.2 TO 10,000 LITER/SEC. 


VACUUM COMPONENTS 


A wide variety of superior components for high 
vacuum systems are available. Illustrated are the fol- 
lowing: 

Varian one-inch high vacuum valve. utilizing a 
stainless steel bellows, can be reliably used in systems 
down to the 1077 mm Hg pressure region. 


Varian standard copper gasket sealed flanges are 
available in any size up to 6" I.D. They maintain per- 
fect seals even after repeated baking to above 500°C. 

Pyrex Viewing Ports, utilizing a Housekeeper seal, 
permit visual access to systems without the use of 
elastomer O-rings. 

A wide assortment of electrical feed-throughs for 
running high current, high voltage, or multiple instru- 
ment leads into vacuum systems are available individ- 
ually or mounted on standard copper gasket-sealed 
flanges. FEED-THROUGHS VIEWING PORTS 


COMPLETE VACUUM SYSTEMS 


Many standard complete vacuum systems using 
Varian components are now being manufactured. Vari- 
ous sizes and types of bell jar vacuum units are avail- 
able for thin film evaporating, high altitude simulation. 
vacuum brazing, vacuum firing and similar applica- 
tions. Other standard units include tube processing sta- 
tions. In addition, Varian invites customer's inquiries 
for custom vacuum systems which are designed to meet 


specific requirements. STANDARD SYSTEMS CUSTOM SYSTEMS 


The Above Products Are Manufactured by Varian Associates ...... .. . Palo Alto, California 
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Varian Associates’ Instrument Division 

manufactures precision laboratory instruments S ra LF 
for science and industry. Among Instrument Ñ m 

Division products are... 


NMR* AND EPR! SPECTROMETERS 


These instruments are used for non-destructive analysis of compounds 
in laboratories throughout the free world. The HR-60 High Resolution 60 
Megacycle NMR Spectrometer is used for identifying the structures of 
compounds, and provides a resolution greater than 1 part in 100 million. 
The V-4200B Wide Line NMR Spectrometer is applicable to a wide range 
of fundamental studies such as isotope identification, chemical shift 
studies, etc. The V-4501 EPR Spectrometer is used in analysis of sub- 
stances having a resultant electronic magnetic moment. Typical applica- 
tions are identification of free radicals, color centers, triplet electronic 
states, transition ions, etc. The DP-60 Dual Purpose Spectrometer, illus- 
trated, offers the functions of both NMR units, above and may be used 
in EPR work by adding certain EPR components. Varian spectrometers 
are supplied with matching laboratory electromagnet systems. 








* Nuclear Magnetic Resonance. * Electron Paramagnetic Resonance. 


LABORATORY ELECTROMAGNET SYSTEMS 


Varian laboratory electromagnet systems range from small units 

which create reasonably uniform magnetic fields, to large units of un- 

paralleled field homogeneity and stability. The V-4012-3B, a 12-inch 
V-4012-3B precision rotating laboratory magnet useful in applications requiring 
MAGNET large volumes of homogeneous fields or fields of high magnetic intensity. 

is illustrated. All Varian magnets are water cooled, and feature a broad 

selection of air-gap configurations. They are furnished with matching a 

power supplies and accessory equipment. 


Fluxmeters 

The F-8 Nuclear Magnetic Resonance Fluxmeter and Control Unit 
provides precise measurement and control of magnetic fields in laboratory 
and industrial magnet applications. Transmitter frequency is generated 
independently of the probe for maximum instrument stability. Long 
cables permit use with remotely placed magnets. 





FLUXMETER 





MAGNETOMETERS 





The Varian Proton Free Precession Magnetometer, conceived bv the 
late Dr. Russell Varian, provides an accurate measure of the intensity of 
the carth's magnetic field. The M-494 Portable Magnetometer, illustrated, 
is a lightweight, compact and rugged, transistorized field instrument for 
use in mineral and petroleum exploration. The V-4914 Airborne Magne- 
tometer provides greater accuracy required in large scale aerial magnctic 
surveying. The V-493] Modular Station Magnetometer is designed for 
adaptability for use as an observatory monitor and standard and for 
oceanographic exploration in a shipboard installation. 


A Rubidium Vapor Optically Monitored Magnetometer has been de- 
veloped which extends the sensitivity and rate of data collection of mag- 
netic field measurements. The V-4934 Research Rubidium Vapor Station 
Magnetometer is the first available instrument using this concept. 


Both principles of operation have been successfully used in instru- 
ments miniaturized for rocket and satellite installations. ) 





For Complete Information on These Products, Please Communicate Directly with Varian Associates, 
Instrument Division, Palo Alto, California 
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ELECTRON LINEAR ACCELERATORS 
C 


Varian designs and manufactures electron linear construction at all times. and arrangements for detailed 
accelerators or “linacs.” for use in industrial radiog- inspection visits can be made readily. We are pleased 
raphy, medical therapy, processing and physics and to quote on custom requirements. as well as standard 
chemistry research. Several of these units are under radiographic and medical therapy units. 


INDUSTRIAL RADIOGRAPHY 


Varian produces radiographic linacs varying in energy from 
10 to 25 Mev, and in intensity from 500 to 25,000 Roentgens per 
minute at one meter. Focal spot sizes range from 1 to 2 mm. A 
feature is a unique X-ray head which projects the beam at right 
angles to the accelerating waveguide and rotates a full 360° in 
the vertical plane. Combined with the 360° rotation in the 
horizontal plane provided by either the Varian telescoping hoist 
or lift truck mounts, this feature provides a flexibility which 
allows a reduction of exposure room dimensions and costs. 




















MEDICAL THERAPY 


The model V-7705 medical machine produces 200 Roent- 
gens per minute flat field at 1 meter from a 5 mm focal spot. 
The advanced design of this unit provides rapid accurate patient 
setup and allows a wide range of treatment techniques includ- 
ing arc, spin and rotational therapy. 


RESEARCH 





The 22 Mev, 2.5 KW unit above was custom-built for a 


The V-7700, a 10 Mev, 5 KW machine shown above was unique photonuclear research application. We are presently 


installed by Varian in a European laboratory where it is being custom building larger research linacs which range in energy PAGE 
used for food irradiation research. A 24 Mev, 18 KW linac from 8 to 60 Mev and 4 to 15 KW. Preliminary designs have 68 
for a food irradiation program in this country will be com- been made for energies as high as 300 Mev and power levels to ; 
e pleted this year. 150 KW. O 
69 
The Above Products Are Manufactured by Varian Associates .... ++ + +s Palo Alto, California 
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In the Continental United 
States and Hawaii, Varian As- 
sociates is represented by many 
outstanding organizations thor- 
oughly familiar with the fields 
they serve and fully qualified to 
handle both contractual and 
technical matters for customers 
and users of Varian products. 


In countries outside the 
United States, Varian is repre- 
sented by organizations with of- 
fices or affiliates in major cities 
throughout the world. In Eu- 
rope, África, Near East, India 
and Pakistan, Varian products 
are handled by our recently es- 
tablished Swiss subsidiary, Vari- 
an A.G., Zug, Switzerland. In- 
quiries in this particular geo- 
graphical area should be di- 
rected either to Varian A.G. 
(Switzerland) or to a Varian 
A.G. distributor. Names and 
addresses of distributors in 
these countries are attached. 


All sales, technical repre- 
sentatives and distributors main- 
tain a staff of field engineers in 
all major U.S. and foreign busi- 
ness centers. They are as near as 
your telephone, and will be glad 
to provide you with complete 
information on all Varian prod- 
ucts. 


WORLD WIDE SALES 


























COUNTRY GRAPHIC RECORDERS HIGH VACUUM PRODUCTS 
UNITED See Territorial List of See Territorial List of 
STATES Representatives at Far Right Representatives at Far Right 

ARGENTINA Coasin S.R.L., Viel 969, Buenos Aires s 
H. B. Selby & Co. P H. B. Selby & Co. Pty. Ltd. 
e 393 Swanston St. ( ox ys GPO) è 393 Swanston St. (Box 4096 GPO) 
Melbourne C.1 Melbourne C.1 
e 355 King William St. e 356 King William St. 
(Box 603E GPO), Adelaide, S.A. (Box 603E GPO), Adelaide, S.A. 
AUSTRALIA € 350 Upper Roma St. (Box 606) GPO) @ 350 Upper Roma St. (Box 604) GPO) 
Brisbane, Queensiand Brisbane, Queensiand 
@ 43 King St. (Box C100 GPO) e 43 King St. (Box C100 GPO) 
Perth, W.A. Perth, W.A. 
e 35 York St. on 175 GPO) e 35 York St. (Box 175 GPO) 
Sydney, N.S.W Sydney, N.S.W. 
Commercial Cache! Limitada 
BRAZIL Caixa Postal 1207, Porto Alegre, RGS, Brazil 
ROR Associates, Ltd.* ROR Associates, Ltd.* 
CANADA ® Don Mills, Ontario; 1470 Don Mills Rd. e Don Mills, Ontario; 1470 Don Mills Rd. 
e Montreal, P.Q.; 3333 Cavendish Blvd., N.D.G. e Montreal, P.Q.; 3333 Cavendish Blvd., N.D.G. 
Marubun Company, Ltd. Marubun Company, Ltd. 
e No. l, 2-chome, Odenmacho € No. !, 2-chome, Odenmacho 
JAPAN Nihonbashi, Chuo-ku, Tokyo Nihonbashi, Chuo- ku, Tokyo 
e No. 14. l-chome, Utsubo-Shimodori e No. 14, l-chome, Utsubo-Shimodori 
Nishi-ku, Osaka Nishi-ku, Osaka 
MEXICO Hoffman-Pinther & Bosworth S.A. 


Apartado Postal 101-Bis, Mexico 1, D.F. 





Watson Victor Ltd. 


NEW ZEALAND 16 The Terrace, Wellington C.1 





























EUROPE 
. 
AFRICA 
o Varian, A.G. Varian, A.G. 
NEAR EAST # Gubelstrasse 7 e Gubelstrasse 7 
a Zug, Switzerland Zug, Switzerland 
INDIA 
s 
PAKISTAN 
COUNTRY MAGNETS G SPECTROMETERS PORTABLE MAGNETOMETERS 
UNITED Varian Associates, Instrument Division Varian Associates, Instrument Division 
STATES Palo Alto, California Palo Alto, California 
B. Selby & Co. Pty. Ltd. 
v 393 Swanston St. ( ox 4096 GPO) 
Melbourne C.] 
€ 356 King William St, 
(Box 603E GPO), Adelaide, S.A. 
AUSTRALIA € 350 Upper Roma St. (Box 604) GPO) 
Brisbane, Queensland 
e 43K E (Box C100 GPO) 
Perth 
# 35 York Si, on 175 GPO) 
Sydney, N.S.W 
Varian Associates, Instrument Division 
CANADA Palo Alto, California 
Marubun Company, Ltd. Marubun Company, Ltd. 
€ No, T, 2-chome, Odenmacho € No. !, 2-chome, Odenmacho 
JAPAN Nihonbashi, Chuo-ku, Tokyo Nihonbashi, Chuo-ku, Tokyo 
e No. 14, l-chome, Utsubo-Shimodori e No. 14, l-chome, Utsubo-Shimodori 
Nishi-ku, Osaka Nishi-ku, Osaka 
Hoffman-Pinther & Bosworth S.A. 
MEXICO Apartado Postal 101-Bis, Mexico !, D.F. 
EUROPE 
- 
AFRICA 
o Varian, A.G. Varian, A.G. 
NEAR EAST € Gubelstrasse 7 € Gubelstrasse 7 
o Zug, Switzerland Zug, Switzerland 
INDIA 
a 
PAKISTAN 





“ Sales Representatives for Varian Associates of Canada, Ltd. 


c 









TECHNICAL REPRESENTATIVES * DISTRIBUTORS 
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MICROWAVE TUBES 

















UNITED STATES REPRESENTATIVES FOR VARIAN 
MICROWAVE TUBES ( COMPONENTS 
RECORDERS G HIGH VACUUM PRODUCTS 


UNITED STATES REPRESENTATIVES FOR 
See Territorial List of BOMAC PRODUCTS 


Representatives at Far Right 











NEW ENGLAND STATES G EASTERN NEW YORK 
YEWELL ASSOCIATES, INC. 
e Burlinaton, Mass., Middlesex Turnpike, BR 2-9000 
e Bridgeport, Conn,, 1101 E. Main Street, FO L-3454 
@ Poughkeepsie, New York, 806 Main St.. GR 1-3454 


NORTHERN G WESTERN NEW YORK 
J. D. RYERSON ASSOCIATES, INC. 
€ Syracuse 1, New York, P.O. Box 1400, GI 6-1771 


NEW YORK CITY G NORTHERN NEW JERSEY 
BERTRAM D. AARON 

è Roslyn, Lona Island, N.Y., P.O. Box 184, MA 1-0630 
è Roslyn Harbor, Long Island, N.Y., MA 1-0564 


EASTERN PENNSYLVANIA G SOUTHERN NEW JERSEY 
|. E, ROBINSON COMPANY 
@ West Conshohocken, Pa., 144 Elizabeth St., TA 8-4200 
è Camp Hill, Pa., Park Place Office Bid g., 

P.O. Box 187, 'RE 7-6791 
è Asbury Park, N.J., 905 Main St., KE 1-3150 


DELAWARE, MARYLAND G WASHINGTON, D.C. 
HORMAN ASSOCIATES, INC. 
€ Rockville, Md., 941 Rollins Avenue, HA 7-7560 
e Baltimore, Ma., 3006 W. Cold Spring Lane, MO 4.4400 


SOUTHEASTERN STATES 
BIVINS & CALDWELL, INC. 
€ High Point, North Carolina, 1923 No. Main 5t., 2-4873 
è Atlanta 5, Ga. 3110 Maple Dr.. N.E., CE 3.75 522 

€ Richmond 30, Va. P.O. Box 4514, EL 5. a 
e Huntsyille, Ala. . 534-5733 (Direct to Atlanta]. 


FLORIDA 
STILES ASSOCIATES, INC, 
e Orlando, Florida, 1226 East Colonial Drive, GA T 554] 
e St, Petersburg 8. Fla., Madeira Beach, WA 1-021 


MICHIGAN, NORTHERN OHIO G WESTERN PA. 
S. STERLING COMPANY 
€ Detroit 35, Mich,, 15310 W, McNichols Rd,, 8R 3-2500 
€ Cleveland 24, Ohio. 5827 Moyi eld Rd., HI 2-8030 
e Pittsburgh 27, Pa., G.B.U. 
4232 Brownsville Road, TU jedes 


NORTH CENTRAL STATES 
CROSSLEY ASSOCIATES, INC. 
e Chicago 45, Illinois, 2501 W. Peterson Ave., BR 5.1400 
e Dayton 13, Ohio, 2801 Far Hills Avenue, AX 9.3594 
e St. Paul 14, Minn., 842 Raymond Ave., MI &-7881 
a Indianapolis 20, Ind., 5420 N. College Ave., CL 1-9255 


NORTHWESTERN STATES 
DON SMITH SALES CO. 
€ Seattle, Washington, 2320 North 45th St,. ME 3-3140 





NEW ENGLAND STATES G EASTERN NEW YORK 
YEWELL ASSOCIATES, INC. 
@ Burlington, Mass., Middlesex Turnpike, BR 2-9009 
. Bridgeport, Conn., 1101 E. Main Street, FO 6-3456 
è Poughkeepsie, Naw York, 805 Main St., GR 1-3456 


NORTHERN G WESTERN NEW YORK 
J. D. RYERSON ASSOCIATES, INC. 
€ Syracuse 1, New York, P.O. Box 1400, GI 6-177) 


NEW YORK CITY G NORTHERN NEW JERSEY 
RMC ASSOCIATES 
€ New York, New York, 235 East 75th Street, TR 9-2023 
€ Englewood, New Jersey, 391 Grand Avenue, LO 7.3333 


EASTERN PENNSYLVANIA G SOUTHERN NEW JERSEY 
|. E. ROBINSON COMPANY 
@ West Conshohocken, Pa., 144 Elizabeth St., TA 8-6200 
e Camp Hill, Pa,, Park Place Office Bldq., 
P.O, Box 187, RE 7-6791 
e Asbury Park, N.J., 905 Main St., KE 1-3150 


DELAWARE, MARYLAND & WASHINGTON, D.C. 
HORMAN ASSOCIATES, INC. 
è Rockville, Md., 941 Rollins Avenue, HA 7-7540 
e Baltimore, Md., 3006 W. Cold Spring Lane, MO 4-4400 


SOUTHEASTERN STATES 
BIVINS & CALDWELL, INC, 
è High Point, North Carolina, 1923 No. Main St., 2-6873 
@ Atlanta 5, Ga., 3110 Maple Dr., N.E., CE 3-7522 
e Richmond 30, Va., P.O. Box 4514, EL 5-7931 
€ Huntsville, Ala., 534-5733 (Direct to Atlanta). 


FLORIDA 
STILES ASSOCIATES, INC. 
€ Orlando, Florida, 1226 East Colonial Drive, GA 5-554! 
@ St. Petersburg 8, 'Fla,, Madeira Beach, WA 1-021] 


MICHIGAN, NORTHERN OHIO G WESTERN PA, 
S. STERLING COMPANY 
e Detroit 35, Mich., 15310 W, McNichols Ad: BR 3-2900 
& Cleveland 24, Ohio, 5827 Mite Rd., HI 2.8080 
e Pittsburgh 27, Pa., G.8.U. BI 
4232 Brownsville. Road, TU 4- 3515 


NORTH CENTRAL STATES 
CROSSLEV ASSOCIATES, INC. 
è Chicago 45, Illinois, 2501 W. Peterson Ave., BR 5-1400 
e Davton 19, Ohio, 2801 Far Hills Avenue, AX 9-3594 
e St, Paul 14, Minn., 842 Raymond Ave., MI 6-7881 
@ Indianapolis 20, Ind., 5420 N. College Ave., CL 1-9255 


NORTHWESTERN STATES & ALASKA 
ARVA, INC. 
€ Seattle 9, Washington, 1320 Prospect St., MA 2-0177 
è Portland, Oregon, 1238 N.W. Glisan, CA 2.7337 


WEST CENTRAL STATES 
LAHANA AND COMPANY 


€ Denver 10, Colorado, 1886 South —— PE 3-3731 
e Salt Lake Ci tv, Utah, 1482 Major St., HU 6-8166 


KANSAS, MISSOURI G SOUTHERN ILLINOIS 
HARRIS-HANSON COMPANY 
e St, Louis 17, Mo., 2814 So. Brentwood Blvd., MI 7-4350 
e Kansas City 32, Mo.. 7315 Paseo Street, HI 4-9494 


SOUTH CENTRAL STATES 
EARL LIPSCOMB ASSOCIATES 
e Dallas 9, Texas, Box 7084, FL 7-1881 
@ Houston 6, Texas, 3825 Richmond Avenue, MO 7.2407 








Jacoby, Mitchell & Co. 
e 459.475 Kent Street 
Sydney, N.S.W., Australia 
e 113 Bridge Rd. 
Richmond El, Victoria, Australia 
H. P. Chambers 
è 135 Beaumont St., Hamilton, N.S.W 











































ROR Associates, Ltd." 
e Don Mills, Ontario; 1470 Don Mills Rd. 


€ Montreal, P.Q.; 3333 Cavendish Blvd., N.D.G 


















Marubun Company, Ltd. 

€ No. !, 2-chome, Odenmacho 
Nihonbashi, Chuo-ku, Tokyo 

€ No. 14, l-chome, Utsubo-Shimodori 
Nishi-ku, Osaka 









































































Varian, A. G. 
€ Gubelstrasse 7 
Zug, Switzerland 














HOME OFFICE 
























WEST CENTRAL STATES 
LAHANA AND COMPANY 
e Denver 10, Colorado, 1885 South Broadway, PE 3-3791 
e Salt Lake City, Utah, 1482 Major St., HU 6-8166 


KANSAS, MISSOURI G SOUTHERN ILLINOIS 
HARRIS-HANSON COMPANY 
e St. Louis 17, Mo., 2814 So. Brentwood Blvd., MI 7-4350 
€ Kansas City 32, Mo., 7916 Paseo Street, HI 4-9494 


SOUTH CENTRAL STATES 
McKINNEY SALES CO. 
€ Dallas 7, Texas, 1303 Chemical Street, RI 1.1358 
€ Houston 35, Texas, P.O. Box 3126, MO 5.3553 
€ lulsa 35, Oklahoma, 8512 East 32nd St., TE 5-4730 
«6 Kenner, Louisiana, 1102 Fairway 


CALIFORNIA G SOUTHWESTERN STATES 
NEELY ENTERPRISES 

e N. Hollywood, Calif., 3939 Lankershim Blvd., TR 7-072! 
€ Sacramento 14, Calif., 1317-151 Street, GI 2.8901 

e San Diego 6, Calif., 1055 Shafter St., AC 3-8106 

€ San Carlos, Calf, $01 Laurel Street, LY 1.2525 

a Albuquerque. N.M., P.O. Box 8355, Sta. C, AL 5.5586 
€ Las Cruces, N.M., 114 So. Water St., JA 6-2486 

€ Phoenix, Arizona. '&4| E. Missouri Avenue, CR 4.543) 

€ Tucson, ‘Arizona, 232 So. Tucson Blvd., MA 3-2544 











VARIAN 


associates 






PALO ALTO, CALIFORNIA 







WASHINGTON, D.C., OFFICE 


e 1725 K Street. N.W, 
Washinaton 5, D.C. 
Phone FE 3.8833 
















CALIFORNIA G SOUTHWESTERN STATES 
NEELY ENTERPRISES 
e N. Hollywood, Calif., 3939 Lankershim Blvd., TR 7-0721 
@ Sacramento 14. Calif., 1317-15th Street, GI 2-8901 
@ San Diego 6, Calit., 1055 Shofter St., AC 3-8106 
e San Carlos, Calif., 501 Laurel Street. LY l-2624 
@ Albuquerque, N.M., P.O. Box 8346. Sta. C, AL 5-5586 
€ Las Cruces, N. M., 114 So. Water St. JA m :2486 
e Phoenix, Arizona, 641 E. Missouri Avenue, CR 4-5431 PAGE 
@ Tucson, Arizona, 232 So. Tucson Bivd., MA 3-2564 58 


HAWAII 
ARVA, INC. TO 
€ Honolulu 3, P.O. Box 2845, Phone 259-781 






















PRODUCT INDE X 


é 



























































































































































































































































































































































KLYSTRONS NN 
Number | Page | Product Number | Page| Product — Number" Page . Product 
X-12 0]. 9 | Rellex Oscillator Klystron VA-816J 29 | Pulse Amplifier r Klystron 5780 NET Magnetron 
X-13 = | 7 | | Reflex Oscillator Kivstron. zi l VA-B208,C | 28 Pulse Ampli ifier Kivstron pi 8551. 35 1 Magnetron 
7 X-138 | 7 | Reflex Oscillator Klystron | VA-822 Series. 25 | CW Amplifier Klystron TOBG/BL-212 ^ 31 Magnetron 
ME: | 17 | Oscillator | Klystron VA-823 Se Series) 25 | CW Amolifier Klystron 7446/ BL-233 34 | Magnetron 
y mm Series | 30 | Pulse Ampli fier Klystron VA-824B - 18 | Amplifier. Klystron 7503/BLM-024 | ES Magnetron 
| X-2b Series | 14 | Reflex Oscillator Klystron — VA-833C 21 | CW Amplifier Klystron BL-212/7088 31 Magnetron TES 
E 1742 Amplifier K Klystron 7 VA-834B 23 | CW Amplifier Klystron BL-221 35 Magnetron 
V-27B V | Amplifier Klystron VA-839 29 | Pulse Amplifier Klystron BL-223A 32 Magnetron 
7 VA-28 19 | Oscillator Klystron E VA-M2 [01 Pul T Amplifier Kiystron BL-230- 33 l Magnetron 
V-39B 9 | Reflex Oscillator Klystron 7 VA-845 Series) 30 | Pulse Amplifier Klystron — 4| ^  .  Magnetron 
V-40B 9 | Reflex Oscillator Klystron VA-B46 Series 243 CW W Ampli! fier Klystron m BL-235 35 Magnet ron 
V-45 18 | Multiplier Klystron 7 VA-848 Series 25 CW Amplifier Klystron BL-236 35 Magnetron 
V-53B 15 Reflex Oscillator Klystron VA-B43 Series 44 CW W Amnlifier Klystron i BL-237 35 Magnetron - 
V-54 | 15 |Reflex Oscillator 25 | CW Amplifier Klystron — BL-242 32] — — Magnetron 
V-55 l4 | | Reflex “Oscillator Kliystran 7 WA.-B5i 21 | CW Amplifier KI ystron — ai 144 33 "Maanetron 
V-55B 15 | Ref. Reflex Oscillator Klystron VA-B56 Series 24 | CW Amplifier KI ystron l BL-245 33 qm Magnetron 
V.58 i w Reflex Oscillator Klystron VA-843 Series M CW Amplifier Kivstron — BL-245 351 Magnetron 
V-58C 5 Reflex Oscillator Klystron VA-6915 15 | Reflex Oscillator Kly stron BL-250 ANE M Magnetron 
EX ipm [Oscillator Kiystron f + BL-800/6780 | 12 Reflex Klystron BLM-003 33 Magnetron 
VA-GAF 19 |Oscillat tor Klystron — W BL-MODA/6316 12 |Reflex Klystron | t BLM-005 al] — Mag netron E 
VA-54G 1? | Oscili illator Klystron BL-803/4781 13 | Reflex Klystron BLM -008 32 Magnatran l 
VÀ-57B 13 | Oscillator Klystron BL-804 12 | Reflex Klystron BLM-012 34 | Magnetron 
ETI) —.30 | Pulte Ampli ier Klystron à BL-B07 13 | Reflex Klystron — — —. X BLM-014 33 Magnetron 
' VA-87B,C 28 | Pulse Amplifier Klystron W BL-814 14 | Reflex Klystron BLM-015 34 Magnetron 
7 VA-92 10 | Reflex Oscillator Kivetron. W BL-9229 | 12 [Reflex Klystron = BLM -020 33 Magnetron 
VA-92B 10 | Reflex Oscillator Klystron W BESMI | 13 | Reflex Klystron 7 BLM-022 32 Magnetron 
VA-92C 10 | Reflex Oscillator Klystron  BL-843 13 | Reflex Klystron —— Q BLM-024/7500 33 | Magnetron 
VA-94 | 10 | Reflex Oscillator Klystron 5310 12 |Reflex Klystron BLM-028 — 32. Magnetron 
| VA-84B 10 | Reflex Oscillator Klystron B 6312 13 | Reflex Klystron Ss -027 34 Magnetron 
VA-96 11 | Reflex Oscillator Klystron A oP ae BLM-044 34 Magnetron 
VA-97 11 | Reflex Oscillator Klystron | | M- j Magnetron 
VA-97B 11 1 Reflex Oscillator Klystron Number Page Product = 
VA-98E 11 | Rellex Oscillator Klystron | WAI502 1 22 | for VA-G0Q0C Tube GAS SWITCHING TUBES 
VA-113-14-15 | 14 | Reflex Oscillator Klystron |) VA-1503B — | 28 |for VA-BIB.C Tube Number | Page Produet 
V-153/8315 15 | Reflex Oscillator Kiystron |) VA-1504 | 23 |íor VA-804 Tube _1B24A | 56] TR 4 
V-154 —— 15 | Reflex Oscillator Kiystron — — | 23 [for VA-B05 Tube 1825 52 TR | 
V-157 15 | Reflex Oscillator Kiystron | VA-1506B | 24 |:or VA-805 Tube — 1827 48. TR 
VA-201B 1 | Reflex Oscillator Klystron fi ee eee VA 8208 C Tube BE | ATR A 
VA- 2038/4975 7 Reflex Oscillator Kiystron . — WA-1512 — 39 |for VA-815J Tube l 1838 | 48 | Pre-TR 
| VA-204 | 9 | Reflex Oscillator Klystron |) VA-1520 mit] | for VA-800 Tube _ 1840 | 47 l TR 
VA-21008B — | 8 |Reflex Oscillator Klystron VA-I521C— | 21 |for VA-833C Tube — 1B44 48 ATR. 
VA-217C 7 | Reflex Oscillator Klystron VA-1523 25 |for VA-B23 Tube ECEE 50 TR 
VA-218B 9 | Reflex Oscillator Klvstron VA-1525 37 | for VA-125A and VA-1258 Tube 1851 EM AT 
| VA-2200À-G |  & | Reflex Oscillator Kiystron VA-1526 | 39 | for VA-126 Tube 1852 7 48. ATR 
VA-220J — 5 | Reflex Oscillator Klystron VA-1532 38 | for VA-132 Tube E 1853 mu mE ATR 
VA-220Z & | Reflex Oscillator Kiysiron | VA-1539 | 29 | for VA-839 Tube 1 385 48) Pre-TR 
VA-221A-G |  & |Rellex Oscillator Klystron — VA-1542 27 | for VA-B42 Tube MM: | 4i TR 
VA-221H 5 | Reflex Oscillator Klystron VA-1544 | 23 |íor VA-845 Tube o | 1855 48 ATR E 
VA-221K 6 | Reflex Oscillator Klystron | VA-1549 24 |for VA-849 Tube — PET 4B | ATR 
VA-222A-G 6 |Reflex Oscillator Kiystron VA-1553 21 |íor VA-853 Tube || 1858A 48 | TR 
[ VA2DZ n n [Reflex O Oscillator Klystron I VA-1556 24 | for VA-856 Tube 1862 — 48. TR 
VA-225A,B 6 |Reflex Oscillator Klystron "VÀ-15883 — | 24 |for VA-B6] Tube — O IBAA 50 - TR 
VA-225C é [Reflex Oscillator Kiystron E -| | | 50 | TR 
VA-232 7 8 [Reflex Oscillator Kivstron TRAVELING WAVE TUBES | MEAN on 
VA-239 | A1 | Reflex Oscillator Kiystron Number | Page| Product — E 5793 | 48. m ATR 
VA-240 | 10 | Reflex Oscillator Klystron [| VA-125A.— | 39 | Pulse Amplifier TWT — 5853 1 4 Ta 
VA-242 Series] “8 | Reflex Oscillator Kiystron | VA-1258 739 | Pulse Amplifier TWT  — 8 583 —— 50 | v E 
| VA-MABIC —— E! Reflex Oscillator Klystron — B VA-126 39 |Pule Amplifier TWT — —  $ 5865 dw | TAH — 
_VA-246 10 | Reflex Oscillator Klystron VA-128 | 39 [Pulse Amplifier TWT — 5921 —— —— AT 
VA -243 | 8 | Reflex Oscillator Kiystron B VA-131 | 38 | Pulse Amplifier TWT | 5922 zi 481 —— si ATR 
VA-250 - 1» [Reflex Oscillator Klvstron.— [| VA-132 L 38 |CW Amplfiec TW! B sms — ] 4] HS *- 
7 V-280/8310 15 | Reflex Oscillator Klystron.— B. VA-133.— | 38 | Pulse Amplifier TWT | 5927 | 48 | TR me 
MET: L-15 | Reflex Oscillator Klystron VA-14 — | 38 |Pulse Amplifier TWT (| 5939A- 47 Pre-TR 
V-270/6312 | 15 | Reflex Oscillator Klystron | VA-601 | 39 | CW Amplifier TWT Bw | #] ATR 
V-290/6314 | 15 | Reflex Oscillator Klystron | disi 7 6024 ma NR 
VA-401 l 1 | Amplifier Klystron | . 6035 EE! 50 l TR 
VÀ-4030 — [| 18 [Amplifier Klystron 1 fees rodu Eu f fl ATR 
| VA-503B,C | 19 | Oscillator Klystron | VA-161 O M — — - 5 TR 
VA-504B | 19 | Oscillator Kiystron 8 VA-MMB | 36 BWO Mwn 50 TR 
VAs | 2 |CW Amplifier Kiystron | VAJ% MAN. BW6 B m san. — FR = 
[ VA-800C — | 22 |CW Amplifier Klystron l AZI l 97 — BWO -— 7 6240 EUM Procif 
VA-8028 22, |CW Amplifier Klystron ss) VA-184 xu BWO 7 EWBL ^ 8 TR 
_VA-804 Series) 23 |CW Amplilier Klstron.— EF VA-168 — | 3| ——— BWO | PL 6304/BL-43 | 50| ATR B 
[ VA-B0S Series| 23 | CW Amplifier Klstron— D VA-149 lI BWO  . B anels | 4| TR 
[ VA-805 Series| 24 | CW Amplifier Klystron — E VA-t8l “31 SWO (U 34/BL27 | 51] Dua TR — 
[ VÀ-B0B Series] 30 |Pulse AmpliPer Klystron Q BL-85] | N| ‘Type "M" BWO — M 6368 - c TR — 
[ VA-2C — | 27 |Pule Amplifier Klystron | — — 8378/BL.2. | 50 TR 
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Number Page Product Number Page Product Number Page Product 
6393/BL-48 50 ATR BL-337 2] TR & Shutter — BL-$91 47 Cell Type, TR 
63% 50 ATR BL-338H 51 TR & Shutter BL-993 52 TR 
6455/BL-61 49 ATR BL-339H 51 | Dual TR & Shutter BL-994 47 Cell Type, TR 
6560/BL-35 52 Dual TR BL-341 51 Dual TR & Shutter |) BL-995 47 Cell Type, TR 
6564/BL-71 51 Dual TR BL-345 48 TR & ShuHer BL-997 49 Pre-TR 
6565/BL-313 51 TR & Shutter BL-346 48 Dua! TR & Shutter BL-998 51 Dual TR 
6591 49 ATR BL-350 49 TR & Shutter BL-999 47 Cell Type, TR 
5595/BL-317 51 Dual TR & Shutter BL-351 48 TR & Shutter BLS-509 47 Crystal Protector 
6601/BL-327 51 Dual TR & Shutter BL-352 49 | Duai IRB Shutter.  BLT-004 47 Cell! Type, TR - i 
6602/BL-329 — 48 TR & Shutter BL-352A/744] — 49 Dual TR & Shutter _BLT-005 44] CelType TR Ž  čć 
6605/BL-96A 47 Pre-TR BL-354 51 TR & Shutter BLT-014 51 Dual TR s 
6615/BL-312 51 TR & Shutter BL-357 48 — Dual TR & Shutter BLT-018 47 Cell Type, TR 
mem 49 TR BL-359 51 TR & Shutter B BLT-019 47 Cell Type, TR 
6629/BL-54 50 ATR BL-360H 51 Dual TR & Shutter — BLT-020 47 Cell Type, TR 
6630/BL-55 50 ATR BL-341 51 TR & Shutter E BLT-0ŻI 47 Cell Type, TR 
6633/BL-37A 47 TR BL-362 49 Dual TR & Shutter BLT-036 52 | Dual TR 
6634/BL-90 47 Dual TR BL-365 51 Shutter Only f BLT-037 52 | TR 
6636/BL-87 48 Dual TR BL-366 49 TR & Shutter BLW-005 47 Pre-TR 
6639/8L-46 49 TR BL-367 51 TR & Shutter | 
6640/BL-60 49 Dual TR BL-373 441 TR à Shutter - TUBE ACCESSORIES 
6541/BL-85 49 Dual TR BL-377 49 TR & Shutter — Number Page. Product 
6642/BL-600 51 Dua! TR BL-600/6642 51 Dual TR - 1 BL-107 55 Pressurizing Window 
6644/ BL-95 50 TR BL-604/6644 51 Dual TR BL-112 56 | —  Pressurizing Window 
5645/BL-95H 50 TR BL-604H/6647 . 51 Dual TR BL-114 56 Pressurizing Window 
6646/BL-604 51 Dual TR 8L-505 49 TR oo ML 57 Pressurizing Window — 
6647/8L-404H 51 Dual TR BL-$06 49 ATR us p BL-117 1 56 Pressuri izing: "Window 
5649/BL-56 52 TR BL-412/7152 47 Pre-TR BL-119 5  BL-M9 —  ] 5&6] Pressurizing Window 
6650/BL-47 52 TR BL-612A 47 Pre-TR BLA2Z2 | 56|  Pressurizing Window — | 
6685/BL-616 52 Dual TR BL-4128 47 Pre-TR BL-123 Pressurizing Window 
4795 50 TR BL-613/6905 — 49 — Dual TR — BL-124 ll Pressurizing Window — | 
6905/ BL-613 49 Dual TR BL-516/6585 52 Dual TR E BLA 54 Pressurizina Window 
6906/BL-643 49 TR BL-621 52 TR BL-132 56 Pressurizing Window 
6962/BL-665 47 ATR BL-622 47 Cell Type, TR — BL 133 56 Pressurizing Window 
7115/8L-915 50 TR BL-427 52 ATR — BL-134 54 Pressurizing Window 
7152/BL-612 47 Pre-TR BL-638 48 Dual TR BL-136 56 Pressurizing Window 
T166/8L-933 47 TR BL-439 52 TR BL-139 54 Pressurizing Window 
7218 48 TR BL-640A 7. ATR BL-141 5& |  Pressurizing Window 
7248 50 TR BL-643/5906 49 TR BL-143 57 Pressurizing Window __ 
7309/BL-493 47 Cell Type, TR BL-644 49 Dual TR BL-144 56 | Pressurizing Window 
7324/ BL-931 47 Cell Type, TR BL-545 52 Dual TR BL-145 56 Pressurizing Window 
7381 51 Dual TR BL-651H 51 Dua! TR BL-704 56 Pressurizing Window 
7447/8L-352A | 49 Dual TR & Shutter BL-652 43 — Dual TR -— 8L-707 56 Pressurizing Window 
BL-11/6282 52 TR BL-660 48 ATR EE BL-710 56 Pressurizing Window 
BL-15 52 ATR BL-664A 47 ATR BL-711 56 | ——— Pressurizing Window 
BL-16 52 TR BL-645/6962 47 ATR BL-712 56 Pressurizing Window 
BL-25/6322 47 TR BL-665A 47 ATR BL-713 54 Pressurizing Window 
BL-27/6334 51 Dual TR BL-670 48 — Crystal Protector — BL-715 57 Pressurizing Window 
BL-29 50 TR BL-690 47 Cell Type, TR BL-722 56 Pressurizing Window 
BL-35/4540 52 Dual TR BL-493/7309 47 Cell Type, TR BL-729 57 Pressurizing Window 
BL-37A/6633 47 TR BL-907 52 Dual TR BL-730 56 Pressurizing Window 
BL-41 48 ATR BL-908 52 TR BL-731 A Pressurizina Window 
BL-43/6304 50 ATR BL-915/7115 50] — TR — MEN Pressurizing Window 
BL-46/6639 49 TR BL-920 47 Pre-TR BL-738 56 Pressurizina Window 
BL-47 50 TR BL-924 50 TR BL-739 56 | Pressurizina Window 
BL-54/6629 50 ATR BL-929 47 Cell Type, TR BL-741 56 Pressurizing Window 
BL-55/5530 50 ATR BL-930 47 Cel! Type, TR BL-742 56 Pressurizina Window 
BL-54/6649 52 TR BL-931/7324 47 Cell Type, TR | BL-743 56 Pressurizing Window 
BL-60/6640 49 Dual TR BL-931A 47 Cell Type, TR BL-746 56 Pressurizina Window 
BL-61/6455 49 ATR BL-933/7166 47 TR BL-747 56 Pressurizing Window 
BL-62/6378 50 TR BL-934 52 | DualTR (| BL-754 sm Pressurizina Window 
BL-67/6650 52 TR BL-934A 52 Dual TR BL-755 56 Pressurizing \ Window 
BL-68/6393 50 ATR BL-946 48 ATR BL-760 57 Pressurizina Window 
BL-71/6564 51 Dual TR BL-947 51 Dual TR BL-764 56 Pressurizing Window 
BL-86/6641 49 Dual TR BL-948 50 TR BL-759 56 Pressurizing Window 
BL-87/5536 48 Dual TR BL-954 43 Pre-TR BL-774 54 Pressurizing Window 
BL-90/4634 47 Dual TR BL-959 _ 47 Cell Type, TR BL-777 56 Pressurizina Window 
BL-95/6644 50 TR BL-962 51 Pre-TR . BL-780 56 Pressurizina Window 
BL-95A | 50 | TR BL-963 48 ATR BL-788 56 Pressurizina Window 
BL-95H/ 6645 50 TR BL-964 48 ATR BL-789 Så Pressurizing Window 
BL-96A/6605 — 47 Pre-TR BL-965 50 TR BL-794 56 Pres ssurizina Wi 1 Window 
BL-312/4415 51 TR & Shutter BL-956 47 TR BLW-026 56 Pressurizina Window 
BL-313/6565 — 51 TR & Shutter BL-947 52 TR VA-10WWA | 57] Connector 
BL-317/6596 — 51 Dual TR & Shutter BL-969 48 = VA-1011B — | 57 | Connector — 
BL-325 51 Shutter Only — — f BL-971 49 Crystal Protector VA-1120 Adapter l 
BL-327/6601 — 51 - Dual TR & Shutter BL-982 49 Pre-TR VA-1121 7 Adapter 
BL-329/6602 48 TR & Shutter BL-984 47 Cell Type, TR 7 VA-1122 57 Adapter. 
BL-336 49 Dual TR & Shutter BL-990 50 TR 27 VA-1123 57 Adapter 
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VA-28A l-9 
VA-I240A | 9 













































Product = Number | Product 

Insulator pepee Page "Mixer Diode 

.. Insulator — | BLIZM ë R2. Mixer Diode 
Cavity m BL179MR EZ — Mixer Diode 
SY Gum a Miser Diode 
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55 | Directional Cplr., Sidewa 
| B5 [Directional Cplr., Sidewal 
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BLP-049 Directional Cplr., S dew a Nc 
: BLP-076 Directional Cpir., Sidewall 
BLP-071 ectional Cplr., Sidewall 


54 [Di 
5: 















































































































































































































































































































BL169R 

































































BLP-048T 


Mixer Diode 





BL172AM 
BL172AMR 
BL172AR 












Mixer Diode BLP-049T Transit on to Coaxia 
Mixer Diode BLP-050T Transition to Coaxial Line 


Mixer Diode BLP-051E Diplexer 


Mixer Diode 
Mixer Diode 
Mixer Diode 





l Power Divider, Var 











BLI72MR 
BL172R 


BL173M 
BL173MR 


w 
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E] 
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Power Divider, Var 





Mixer Diode 
Mixer Diode 


BLP-042 


Directional Colr. 


— — — — — 








Mixer Diode BLP-063 Directional Cole. 
Mixer Diode — Directional Ceir, 
Mixer Diode _ Directional Cpir., 
Mixer Diode —  — Directional Cpir. 


Transition to Coaxial Line 


ivider, Variable 


Power Divider, Var 




























MIXER DIODES MICROWAVE COMPONENTS BLP-072 | 85 [Directional Cplr., Topwall 
| Number” [Page Product Number Page. Product BLP-073 | S8 [Directional Cplr., Topwall - 
LOE — 1-4 | Mixer Diode 1822 - Surge Protector a BLP-074 Directiona Cpir., Topwa 
|1N2IBM |8| Mixer Diode RI io Surge Protector BLP-075 E Directional Cplr., Topwall 
| 1N2128BMR | 42 | Mixer Diode BL-146 Surge Protector BLP-076 | 54 [Directional Cplr., Topwall 
SAN21BR 1 42 | = Mizer Diode B 7 BL-700 EN Surge Protector BLP-083 Power Divider, Variable 
ONA A Wiser Diode gers — Sue Fol DE on aM 
COUCH oo mEBEBICIKDONMMSM (00000 ——— Dipewr — — — — 
EM —i s aL | 53 | Surge Protector = 
[4N201D —— | Mixer Diode | BL-735 — | 53 | Surge Protector — RF PACKAGES 
LINZDM — | 42 | Mixer Diode [.8L744 — [| 53 | Surge Protector |, Number Page Product 
 INZIDMR 42 — . Mixer Diode a sts — — ]| 53 | Surge Protector W BL539 — | 45 [R.F. Package B 
.INMIDR |482 Mixer Diode | BL752 — — ]| 53 | Surge Protector [8L557 1] 45 IRF. Package 0 — 
LINE —— [a] Mixer Diode [ BL.778 — [| 53 | Surge Protector V BLP-003D — [| 45 [|R.F. Package for AN/SPS-21 
INZIEM 142 | Mixer Diode BL-779 Surge Protector [ BLP-027D — | 45 [RF.Packege — — | 
L1NZIEMR | 42 | Mixer Diode BL- Surge Protector jea peter 3 mem. 
| NOTER |4 | Mixer Diode BL-785 Surge Protector — REFERENCE CAVITIES 
LINE — ]| 42 | Mixer Diode | BL-707 — | 53 | Surge Protector. Page |. Product 
| JNFM— | an Mixer Diode M BLN-001 [53 | Surge Protector 42 Reference Cavity 
SANZIFYR 42 Mixer Diode BLN-003 Eu Surge Protector AZA — £4 — Reference Cavity 
PIN2IFR | 42 Mixer Diode 53 |  lanitor Power Supply IMQATTA CB Reference Cavity 
DINGWECCO[42 7| Mixer Diode — — LI XA AN Reference Cavity 

ERU Mixer Diode A Surge Protector — BEBE Reference Covity — 
[:42: | Mixer Diode 53 Network Swtiching Tube — — Reference Cavity a 
|1TN2IWER 1 42 t Mixer Diode 53 ignitor Power Supply [AME — — E 42-1 Reference Cavity = 
|1N238  —— ] 42. | Mixer Dio je 53 Surge Protector Ima EI Reference Cavity — 
|. 1N238M - Mixer Diode = q 6452 ZEE | Reference Cavity 
L1N238BMR — | 42 | Mixer Diode 4 NOISE SOURCE BL-435 —— RUIN. 
CINHER — | à | Miner Diode "Number [Page| Product BLA; — | 49 | Reference Caviy 
[INC [32 | Mixer Diode Noise Source | BL-459 — | 43 | Reference Cavity 
|1N23CM (422 | Mixer Diode | BL592 ——— — Noise Source  BL467 FO Reference Cavity 
|1N23CMR —Ăć | Mixer Diode BL-721 | $5 | Noise Source Reference Cavity t 
Mixer Diode BLP-033 Noise Source — n — Reference Cavity 
> Mixér Diode —— BANNIS! EH Reference Cavity B. 
Mixer Diode MICROWAVE PLUMBING [43 | Reference Cavity 
| — Mixer Diode = Number Page. Product gu _ Reference Cavity 
M Mixer Diode ħi | BL-506 — | 54 |Duplexer Branch Guide Eu | Reference Cavity 
. Mixer D ode BL-520 Duplexer, Branch Guide Ew = Reference Cavity > 
— Mixer Diode BL-527 Bee TR Balanced Duplexer au Reference Ca vity 
Mixer Diode  — [55 Duplexer, Balanced — — 
. Mixer Diode Diplexer — Br STABILIZATION CAVITIES 
[42 | Mixer Diode - HH Diplexer č — Number [Page | _ Product 
CINSWEM | 4» | Mixer Diode A 
| 1N232WEMR 4&2 — Mixer Diode. | BL-594 — | 54 [|Duplexer, Balanced VA-1262 40 | Stolo Cavity - 
LIN23WER — | 42 |] Mixer Diode —— Duplexer —  — [40 | —  Stalo Cavity = 
GID — 7 — Mixer Diode Hybrid — — L4 | — StaloCavity 
NIM MhwrDiode  — Load, Dry —  —  — ooo on Stalo Cavity 
CINMMR — | 4 | Mer Diode CBLPOo4H — | 54 [Hybrid - VA-1281E Stalo Cavity — 
Mixer Diode BLP-005D Duplexer, Branch Guide V A-1282 tA —Stalo Cavitv- 
Mixer Diode BLP-009D a Duplexer, Branch Coaxial Line) VA-1284 EM Stalo Cavity 
1N4168 = Mixer Diode | BLP-0100 | 54 |Monoplexe B VA-285 | 41 | Stalo Cavity 
Mixer Diode QR BLPoEH | 54 |Hvbri AJ — | 4 | Stalo Gavity 
1N416D Mixer Diode — — M BLP-D24D — | 54 [Duplexer |VA-1299 — | 4f | Stalo Cavity — 
1N414E sèl Mixer Diode BLP-044D | B5 |Duplexer, Balanced Lame tod ti 2 
Mixer Diode BLP-045T | BS [Transition to Coaxial Line MICROWAVE EQUIPMENT 
BL169M — —Mixee Dicda EE B [Transition to Coaxial Line [Number al ENERO C Omm 
BL169MR ___ Mixer Diode P + Transition to Coaxial Line - RAS ae Phase Difference Detector 








V-4659 


V-7200 
V-7202 No 
Impulse Bridge — — 
&0 [Noise Measuring Test Set 


Pulsed Power Amp. & Driver 
CW Power Amplifier au 
Noise Measuring Test Set 
Noise Measuring Test Set - 








ial Line 








Sensi 


40 
61 


iable 











iable V-7214 | $8 [High Voltage Power Supply 
lable — EM Klystron Power Supply -— 
Crossquide 58 Pulse Modulator & Pow. Supply 
Crossquide 45 |Orthomode® Hybrid Mixer 


V-83038 [ 48 [Orthomodefo Hybrid Mixer —— 


Crossquide 





Crossquide V-8305B Ka Orthomode® Hybrid Mixer 
Crossquide B V-8308B | 45 lOrthomodeft Hybrid Mixer 
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WATER LOADS 
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IENTIFIC INSTRUMENTS 


























Number | — Number |Page| | Product Page Product 
V-8309B Orthomode® Hybrid Mixer | V-4022C— | 44 | Water Load X-Band 5 kW ^ && | NMR and EPR Spectrometers 
V-8350 | 89 | Wideband UHF Param. Amp. | V-4023A_ | 44 |Water Load C-Band 8 kW oR 66 | Fluxmeters 
| $9 [Stable Pumps for Param. Amps. | V-40238 — | 44 |Water Load C-Band 8 kW | && | Lab. Electromagnet Systems _ 
BL-030 | 88 | Pulse Modulator |w4040 —— Water Load 12 kW _ 66 | Magnetometers 
Misie] |.N-4042 —— | 44 |Water Load UHF 15 kw | 67 | Electron Linear Accelerators 
"vau — | 4 [Waterloni iW — E 
Number Product | V-405 — | Water Load S-Band 30 kW VACUUM PRODUCTS 
V-4030-7A 7 kW Nominal, for Rack Mtg. | V-405D — | 44 |Water Load 30 kW — Product 
V-4030-78 7 kW Nominal, for Lab.Table Er sa | 64,65) Vaclon® High Vacuum Pumps 





V-4030-14A 
V-4030-148 


14 kW Nominal, for Rack Mig. 
14 kW Nominal, for Lab. Table 













WATER LOADS 
Product 


Water Load X-Band 5 kW 


Number 
V-4022B 


"Trademark 











STRIP CHART RECORDERS 
| 6-310 — | & [Graphic Recorder (Fixed-Span) 
[6-100 | 62 [Graphic Recorder (Adi.-Span) 
[G-MA | 62 [Graphic Recorder 

| 6-22 l 262 [Dual Channel Graphic Recorder 










Product | &5 |Vacuum Components 


GENERAL SALES INFORMATION' 


ORDERING 


It is to vour advantage to place orders through vour 
Varian or Bomac representative, when appropriate, for 
the product or products concerned . . . by so doing, you 
can take advantage of a complete local order service. If 
this is not possible. all orders should be addressed to the 
proper product division. Such orders should be made out 
to Varian Associates or Bomac Laboratories, (division), 
c/o your Varian or Bomac Representative. In all cases 
the Varian or Bomac type or model number must be 
specified. Inquiries and orders for export should be sent 
directly to the foreign representative or distributor in 
your country handling the product. 


SPECIFICATIONS 


Standard products manufactured by Varian and 
Bomac are fully specified and copies of these specifica- 
tions are available on request. Proper application of 
products should not depend upon characteristics which 
are not covered by specifications. Varian and Bomac 
guarantee only those characteristics which are covered 
by their specifications. 

If additional, or changes in, specification items are 
required for your application, please contact the factory. 
Lengthy delays will usually result if specifications 
and/or drawings are referenced on your order which 
have not been previously approved by Varian Associates 
or Bomac Laboratories. 


SHIPPING 


On many products premium transportation is 
strongly recommended by the factory. Shipment by other 
methods will be made at the customer’s risk. 


DELIVERY 


Delivery schedules vary depending on the product 
and quantity ordered. Prompt shipment from stock on 
orders for small quantities of most standard items is 
general practice. We recommend that you contact your 


appropriate Varian or Bomac Sales Representative or 
the factory for delivery information at the time you 
place an order. Orders for large quantities may require 
from 90 to 120 days manufacturing lead time. 


RETURNS 


Since many returned products are found to be with- 
in specifications, please make sure that the product is 
at fault before returning. Delays in handling can be 
avoided if complete information, preferably a complete 
Service Report Form, is enclosed with the item returned, 
and shipment is made to the proper product division. 
Careful packing, preferably in the original container, 
and the use of premium transportation when required, 
will also help to avoid delays. 


PRICES 


All prices are net and are not subject to trade or 
other discounts. Quantity prices are offered under cer- 
tain conditions on many standard items. Additional in- 
formation may be obtained from your appropriate 
Varian or Bomac Sales Representative or from the Var- 
ian or Bomac product division. 

Prices are subject to change without notice. 


TERMS 


Terms of payment are net 30 days. 


WARRANTIES 


All Varian and Bomac products are thoroughly 
tested and inspected prior to shipment and are warranted 
to perform satisfactorily. Warranty periods vary with 
the product. Should any product prove unsatisfactory, 
please refer to Returns above. 


APPLICATION ENGINEERING 


Engineers specially qualified in the application of 
Varian and Bomac products are at your disposal. This 
service is offered not only to the equipment designer but 
also to the manufacturer during production as well as 
to the end user of Varian products. 


* Specific sales information on products such as Spectrometer Systems, Magnet Systems, Fluxmeters and 
Magnetometers may vary from the above general statements. In this case, please contact Varian Instrument Division. 
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